
 
CONSTRUCTION  CHAPTER 63-08 

 
 

STRUCTURES 
 
63-08.0100 GENERAL 
 
The intent of this chapter is to provide guidance for administering the inspection of structures 
during construction adequately and uniformly.  Primary emphasis is placed on the construction 
procedures and operations required to build bridges and culverts.  Little or no discussion is 
specifically directed at the construction of headwalls, drainage boxes, etc.  However, it is felt 
that the information contained herein on concrete, reinforcing steel, safety, and other related 
subjects can be equally applied to these areas of construction. 
 
Intent is to provide information concerning best construction practices, but this chapter in no 
way addresses the time and personnel constraints that various construction crews work under.  It 
is understood that the Resident Engineer must prioritize project inspection yet experience has 
shown that taking care of the details and trying to be proactive saves time and money in the long 
run. 
 

.0110 Staking Structures – Chapter 4, "Construction Surveying" covers the staking of 
structures and related subjects and should be used in conjunction with this 
chapter. 

 
.0120 Pay Quantities – Chapter 4, "Construction Surveying", and Chapter 12, "Post 

Construction Requirements" contain information related to this subject. 
 
.0130 Submittals – The following is a list of submittals pertaining to structural work 

that should be requested from the contractor and forwarded to Central Office 
Construction.  This is not an all inclusive list, but does generally cover general 
bridge/culvert construction.  These should be sent in at the earliest opportunity so 
to allow appropriate time for review.  Work on these items should not be started 
until proper approval is obtained.  If the contractor elects to begin work without 
approvals, he does so at his own risk and any changes required will be at his cost. 
 Please review other sections of this chapter for further information about 
particular submittals. 

 
 Pile reports 
 Precast box or 3-sided culvert shop drawings/designs 
 Metal arch or other metal culvert shop drawings/designs 
 Deck falsework overhang design/drawings 
 Pachometer testing (if completed by District) 
 Revised pouring sequence 
 Cofferdam or shoring design/drawings 
 Jacking falsework design/drawings 
 Changes in foundation elevations 
 Culvert falsework if barrel width over 20 ft 
 Any structural steel drawings 
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 Construction Revisions 
 Pass through of electrical, loops, and other submittals which 

need approvals from other divisions. 
 
Please note that approved shop drawings and designs should be stamped by 
the appropriate Central Office Liaison Engineer who had reviewed it. 

 
 

63-08.0200 SAFETY AND HEALTH 
 
Safety and health are subjects of vital importance to all areas of construction and should be 
treated as such by the Contractor and the Department of Highways.  The problems encountered 
in these areas involving structures are different from those encountered on grade work and merit 
special consideration. The conditions encountered in the building of structures range from 
working in trenches and cofferdams to working high above ground or water.  The nature of the 
work often places a group of workers at the same location for extended periods.  As a result, both 
safety and health protection should be implemented at each work site in a manner to best fit the 
existing conditions and with consideration of the quasi-permanent nature of the work site. 

 
.0210 Ky. Safety and Health Standards - The Contractor is responsible for abiding by 

the "Kentucky Occupational Safety and Health Standards for the Construction 
Industry" as promulgated by the Kentucky Department of Labor (See the 
appropriate KAR).  The Project Engineer will, likewise, utilize these standards in 
enforcement of the safety rules and regulations pertaining to the project. Sections 
particularly applicable to structures are - Excavations, Trenching, and Shoring, - 
Concrete, Concrete Forms, and Shoring, and - Tunnels and Shafts, Caissons, 
Cofferdams, and Compressed Air. For additional information concerning the 
enforcement of these requirements, refer to the appropriate section in Chapter 
One of this manual.  The Standard Specification requirements pertaining to safety, 
health, sanitation, and air pollution are contained in Section 107 of the Standard 
Specifications. 

 
63-08.0300 STRUCTURE EXCAVATION 
 

.0310 General - The Standard Specifications for Road and Bridge Construction 
(Section 603) define how structure excavation is to be performed, and how it is to 
be measured and paid.  The Project Engineer and the project inspectors should 
read and consult the specifications for specific details. The specifications state 
that structure excavation shall be classified as Structure Excavation Common or 
Structure Excavation Solid Rock for all bridge foundations and reinforced 
concrete box culverts.  Structure Excavation necessary in the construction of crib 
walls, and retaining wall shall be Unclassified Structure Excavation, unless 
otherwise specified on the plans. Subsection 603.03, "Classification", should be 
consulted for exact definitions of each particular classification of structure 
excavation. 
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 Foundation Preparation is a pay item that is also used for structures and as a 

Lump Sum can include several different phases of the excavation.  This item is 
primarily used for culvert excavation and backfill although it has been used for 
bridge excavation.  Refer to the Standard Specifications Section 603 for further 
details.   

 
The Guidance Manual discussion of structure excavation is divided into separate 
discussions of the following types of structures:  Bridges, Culverts, Retaining and 
Crib Walls, and the Removal of Existing Bridges, Culverts, and other incidental 
items of wet stone and dry stone masonry. 

 
.0320 Bridges 
       

.0321 General - The Project Engineer and the project inspectors should closely 
examine the plans for special notes and specific details concerning the 
structural requirements for the footing being excavated.  Notes, arrows, or 
other symbols are frequently added to pier footings indicating the footing is to 
be placed against rock.  For example, if notes indicate the footing is to be 
placed against solid rock and the Contractor excavates the rock outside the 
limits of the neat line, the Contractor must place additional concrete against 
solid rock at his the expense.   

 
It is very important that the Project Engineer check existing site conditions, 
stream alignment, and existing roadway grades, especially once the new 
structure is staked, against the plans to determine if the new structure is in 
general alignment with on site conditions.  Several factors such as the age of 
the design plans, improper staking, new roadway repairs, stream scour, etc. 
can change the conditions anticipated by the designers and must be addressed, 
before work begins, by the Cabinet. 

 
Before excavating, a survey of the excavation site and examination of the 
plans should be made for location of existing utilities by both the Contractor 
and the Project Engineer.  Utility companies should be contacted to provide 
the Contractor with elevations and precise locations regarding their 
installations.  The Project Engineer or Inspector should check to be sure the 
Contractor is aware of the “Before-You-Dig” (BUD) service and its 
advantages in location of underground utilities.  Each utility company should 
be requested to furnish the Contractor elevation, location, and any other 
pertinent information they may have on utilities near the work. 

 
It is good practice for the Project Engineer to have the project inspector check 
plan grades and structure excavation quantities for arithmetic errors.  The 
Project Engineer should take original ground elevations, top of rock 
elevations and bottom of rock elevations using methods outlined in Chapter 4 
of this guidance manual.  Exhibit No. 63-8-4 depicts procedures to be used in 
computing various pay items and pay quantities involving bridge excavation. 
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The Project Engineer and the project inspector should be safety conscious and 
impress upon the Contractor the importance of using good safety procedures.  
It is very important that the Contractor devise methods to keep the excavated 
area as dry as possible.  This can be done by pumping, drainage ditches, etc. 
keeping in mind good erosion control practices.  Also the excavated area shall 
be OSHA compliant meaning it is shored or sloped back.  The Project 
Engineer and his inspectors are not OSHA inspectors – compliancy is the 
contractor’s responsibility. 

 
The footings for river crossings subject to scouring should extend into solid 
rock unless the plans specify otherwise.  The bottom of the footings should be 
as level as possible.  A sump may be cut into the rock outside the footing area 
to provide a low spot to collect water for pumping.  Foundation seals may also 
be used. 

 
.0322 Suitable Foundation – When the plan footing elevation is reached, have the 

contractor clean and de-water the footing so the surfaces can be visually 
inspected for suitable foundation material.  The surfaces should have 
relatively few fractures or splits, no soil or mud should be present, and the 
surfaces should have a generally sound appearance.  If the visual inspection 
shows suitable surface conditions, have the contractor drill at least one test 
hole a minimum of five feet below the surface.  Observe the drilling operation 
and inspect the drillings as they are bored from the hole.  If there is no 
evidence of a mud seam or voids, then no further drilling is required and 
construction of the footing can proceed.  If there is evidence of a mud seam, 
voids or other unsuitable material; further investigation is required and the 
District and Central Construction Offices should be consulted.  More holes 
should be drilled.  Prepare a log of the drillings, so that the location of the 
voids or unsuitable material can be determined.  Lowering of the footings may 
be required, but preferably the unsuitable material would be removed and 
mass concrete used to bring the footing base back to the plan elevation.  Keep 
in mind the importance of the foundation in supporting the structure for 
decades to come and if there is any question whatsoever about the soundness 
of the supporting material, consult the District and Central Construction 
Offices. 

 
In some cases suitable material may be encountered at a higher elevation than 
shown in the plans.  Consult the District and Central Construction Offices 
before raising the elevation of the footing base.  If the plans indicate the 
footing may not be raised, continue the excavation to the depth as shown 
regardless of the suitability of material encountered at higher elevations.   

 
Maintain the plan footing thickness in cases where the footing is either raised 
or lowered.  The height of the wall or column above the footing is adjusted.  
Lowering the footing and increasing the length of the wall or column may 
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require the adjustment in the reinforcement.  Check the plan lengths of the 
vertical wall or column reinforcement, they may allow for a small adjustment 
in length.  If not, the lengths must be adjusted or additional reinforcement of 
the same size must be ordered to provide an additional splice.  It is critical to 
maintain the length of splice as shown in the plans.  Additional horizontal 
reinforcement may be required, maintain the same size and spacing of the plan 
horizontal reinforcement. 
 

.0323 Footings - The footing should be properly cleaned and as much water as 
possible pumped out prior to placing concrete.  After the concrete has been 
placed, cured, forms removed, and patched, the excavated area should be 
cleaned of all mud, debris, etc. and properly backfilled to original ground 
elevation.  It is very important to do this as soon as possible because, many 
times, standing water can cause foundation material to soften and deteriorate 
in a short period of time.  

 
Good material should be used to backfill.  It is acceptable, in a wet condition, 
to permit the contractor to begin backfill with a lift of stone at the 
Contractor’s expense.  The remainder of the backfill shall be done in a manner 
to comply with Specifications.  Excavated material may be acceptable as 
backfill providing it meets requirements.  Backfill material should be brought 
up in equal lifts all around the footing or stem so the structure will not be 
displaced.  Backfill should be completed to a level in such a manner that water 
will drain away from the structure.  Density of backfill is critical in all cases 
and especially under roadways; adequate compaction should be obtained to 
prevent excessive settlement or drainage problems. 

 
.0330 Culverts 

 
.0331 General - Structure plans should be closely examined for footing details such 

as special notes requiring the footing to be placed in rock, against rock or 
excavating rock to provide for an earth cushion. 

 
It is very important that the Project Engineer check existing site conditions, 
stream alignment, and existing roadway grades, especially once the new 
structure is staked, against the plans to determine if the new structure is in 
general alignment with on site conditions.  Several factors such as the age of 
the design plans, improper staking, new roadway repairs, stream scour, etc. 
can change the conditions anticipated by the designers and must be addressed, 
before work begins, by the Cabinet. 
 
Before excavating, a survey of the excavation site and examination of the 
plans should be made for location of existing utilities by both the Contractor 
and the Project Engineer.  Utility companies should be contacted to provide 
the Contractor with elevations and precise locations regarding their 
installations.  The Project Engineer or Inspector should check to be sure the 
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Contractor is aware of the “Before-You-Dig” (BUD) service and its 
advantages in location of underground utilities. 

 
The Project Engineer's survey party, or the inspector working with the 
contractor’s crew, should take original ground elevations, top of rock 
elevations, bottom of footing elevations and any other information necessary 
to compute final pay quantities using methods outlined in Chapter 4 of this 
manual.  Exhibit No.63-8-5 covers various situations and procedures for 
computing culvert excavation. 

 
.0332 Excavation - The Contractor should excavate in accordance with sound safety 

practices and abide by all permits and laws governing stream pollution. 
 

The Contractor should use care in blasting if the footing is to be cut into rock 
and concrete placed against the rock.  No additional money will be paid for 
excavation outside the neat lines of the footing due to the Contractor's 
overblasting. 

 
Test holes at least five feet deep should be drilled at least every 50 linear feet 
of footing as a test for suitable solid rock.  In the case of culverts with parallel 
footings under the walls, or an extra wide footing, it may be necessary to drill 
more than one line of holes. In this case, the holes should be staggered 
between footings on 25-foot centers.  More holes may be drilled if footing 
conditions dictate a need for them. 

 
If the footing is designed for an earth foundation, soundings should be made 
to be sure the minimum earth cushion (2 ft) exists between the bottom of 
footing and top of solid rock.  For solid rock foundation, it may be necessary 
to backfill the area under the paved flowline. Dry compactable materials or a 
fine shot rock should be used.  The rock should be shot fine enough so no 
individual rock is so large that it creates a point bearing. 

 
If the apron wall at the inlet or outlet end of a culvert with earth foundation 
hits rock, the rock should be excavated a minimum of one-foot so that the wall 
toes into rock.  This does not apply to culverts with rock foundation designs 
since the apron wall toes into and rests on rock. 

 
If the Contractor has completed the excavation for the bottom slab and 
footings of a culvert and the conditions of the foundation material becomes 
unsatisfactory because of rain or ground water, the Contractor shall place 
sufficient coarse aggregate or filter fabric to prevent the infiltration of mud 
into the concrete.  Alternatively, the mud can be entirely removed and 
replaced with suitable stable material.  These operations are performed at the 
expense of the Contractor.  A wet condition resulting from the Contractor's 
operation is not to be confused with an unstable foundation, which requires 
stabilizing and/or undercutting and is generally considered a pay item.  This 
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situation should be discussed with the District Construction Office before 
proceeding. 

 
.0333  Backfilling - Backfill operations should begin on as dry a foundation as 

possible.  Lifts should be placed as level as possible and the operation should 
keep the elevations of the backfill material on the 2 sides of the culvert equal 
in order to prevent displacement of the structure. Densities should be run on 
the backfill material, if practical and desired.  

 
Geotextile wrapped backfill drains must be installed above weep holes prior 
to backfill.  Since this product is subject to deterioration due to sunlight and 
other construction activities, it should be installed just prior to backfill.  
Ensure that the proper face is placed against the concrete.  Ensure that special 
precautions are taken to seal the drain top and provide positive drainage into 
the weep hole.  Consult geotextile wrapped backfill drain product literature 
for guidance relative to attachment to concrete walls and other special 
features.   

 
If the height of fill above weep holes exceeds 30 feet, #57 stone drains must 
be used.  Care should be exercised to keep the column of stone for the weep 
hole drains from being contaminated and also the be sure it extends to the 
elevation of the top of the culvert. If bags are stacked for the #57 stone 
column they must be bags that will not silt up and will be freely draining.  
Burlap and solid polyethylene bags are not acceptable.  Large open meshed 
bags or chicken wire are considered acceptable containers. 

 
All culverts should be backfilled as soon as possible to original ground 
elevations and should be graded such that water will drain away from the 
structure. 

 
Backfill material should extend a minimum of 2 feet above the top slab of a 
culvert before any rock fill or heavy equipment are placed on it.   

 
.0340 Retaining Walls and Crib Walls - Retaining walls and crib walls should be 

excavated as shown on the plans.  It is very important that the Project Engineer 
check existing site conditions, stream alignment, and existing roadway grades, 
especially once the new structure is staked, against the plans to determine if the 
new structure is in general alignment with on site conditions.  Several factors such 
as the age of the design plans, improper staking, new roadway repairs, stream 
scour, etc. can change the conditions anticipated by the designers and must be 
addressed, before work begins, by the Cabinet.  Original ground elevations should 
be taken in accordance with Chapter 4 of this manual. 

 
Bottom of excavation elevations should be taken so that excavation can be 
computed in accordance with the Specifications.  See Exhibit No. 63-8-6 for 
details of pay limits. 
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The Project Engineer should be certain that the elevations of the weepholes are 6 
inches above the backfill elevation on the exposed face of the retaining wall.  For 
retaining walls without fill on the exposed face, weepholes should be located 6 
inches above flow line. The Project Engineer should consult the District 
Construction Office if there are any questions concerning the adequacy of the 
drainage 

 
If the Project Engineer determines that the height or length of retaining wall is not 
adequate to meet field conditions, the District Construction Engineer should be 
contacted who, in turn, may contact the Central Office Bridge Construction 
Engineer. 

 
It is very important that water not be allowed to stand in the excavated area near 
the footing as saturation of the bearing material may cause the loaded retaining 
wall to fail. 

 
The excavated area should be backfilled as soon as the concrete has gained 
sufficient strength.  Densities should be run in the backfill material if possible to 
determine if compaction requirements are being fulfilled. Backfill will be drained 
by geotextile wrapped backfill drains. Refer back to Subsection .0333 in this 
chapter for additional information. 

 
The Project Engineer should not permit the contractor to use heavy equipment in 
the area being backfilled unless it is kept a sufficient distance away to preclude 
damage. 

 
.0350 Removal of Existing Structures - The Project Engineer should be familiar with 

existing bridges, culverts, and wet stone and dry stone masonry to be removed 
and should consult the plan notes, proposal notes, and specifications for the 
method of payment. 

 
It is very important that the Project Engineer recognize the method of payment as 
it may be necessary to measure the volume of the removal item if it is to be paid 
by the cubic yard. 
 
Special care should be taken to ensure the removal item does not get paid more 
than once.  For example, if a culvert falls within the limits of the structure 
excavation for a new culvert and is to be paid as a lump sum item, it would be 
necessary to cross section it and deduct the volume from the quantity of structure 
excavation for the new culvert.  The exhibits prepared for this section include 
examples of removing structures.   
 
Detail sketches showing calculations, dimensions, and elevations should be made 
for record purposes.  It is a good idea to let the Contractor know when this is 
being done, as they may want to have someone from their organization assist in 
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taking the measurements.  This courtesy to the Contractor can prevent 
controversy about the exact pay quantity.  The Standard Specifications for Road 
and Bridge Construction should be consulted for this type removal. 
 

63-08.0400 COFFERDAMS 
 

.0410 General - Cofferdams shall be erected and subsequently removed in accordance 
with the Standard Specifications. 

 
Generally, any temporary structure driven or installed to a desired depth for 
keeping water and/or earth out of structure excavation by resistance of lateral 
pressures may be termed a cofferdam.  Cofferdams shall be water tight as to 
permit dewatering by pumping and provide a reasonably dry work area for 
concrete masonry operations.  A cofferdam is usually constructed of sheeting, 
wales and struts.  These are generally structural steel members. 

 
.0420 Design - The Contractor bears the entire responsibility for design, construction, 

maintenance and removal of a cofferdam.  The Department of Highways, 
however, reserves the right to review all cofferdam designs before construction is 
started.  Due to time and personnel constraints, our focus is primarily on shoring 
that restrains roadway/bridge fills or fall under constraints of another agency like 
the rail road.  Accordingly, the following procedure shall be utilized. 

 
The Contractor shall submit a minimum of 4 copies of cofferdam design to the 
Project Engineer.  The design should be submitted at least 4 weeks before the 
contractor plans to begin construction of the cofferdam.  The Project Engineer 
will check the plans with respect to the following points. 

 
1. Completeness of design - Does the design provide sufficient data to build 

the cofferdam? 
2. Completeness of design – Are connection types and details designed and 

shown in the drawings?  (Whether bolted or welded.) 
3. Sufficient clearance - Is the clearance between the neat lines of the 

foundation and the sheeting or wales sufficient to accommodate 
construction of forms and inspection? 

4. High water - The lowest point on the top of the sheet piling should be 
sufficiently high above normal pool to provide adequate safety against 
flooding when a sudden rise occurs. 

5. Do the project plans require a vented or flooded elevation? If so, is this vent 
shown in the design?  This is a standard requirement when a foundation seal 
is necessary. 

6.  Tip elevation - Does the sheeting extend well below the bottom of the 
footing or is it keyed into rock satisfactorily? 

7. Navigation requirements.  Is sufficient channel clearance provided? 
8. Railroad requirements.  Has adequate track clearance been provided?  Have 

railroad surcharge loads been considered? 
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9.  Any obvious errors or omissions. 

 
If the cofferdam design appears to be substantially complete, the Project Engineer 
should forward it, with recommendations, for review by the Central Office, 
Division of Construction. The Project Engineer should, however, return the 
design to the contractor for revision or clarification if it lacks essential details or 
contains obvious errors. 

 
.0421 Design Review - The Central Office, Division of Construction, will review 

the design and any accompanying recommendation and will return the design 
to the contractor through the District Construction Office and the Project 
Engineer along with appropriate comments and recommendations.  The time 
to review, whether 4 weeks or longer, must be planned for by the contractor 
and will not be considered a delay to the project. 

 
.0422 Outside Agencies - Cofferdams adjacent to railroads must be approved by the 

railroad.  Cofferdams in navigable streams must be reviewed and approved by 
the U. S. Coast Guard for navigation lighting and channel clearance.  There 
may also be other agencies which need to review and approve shoring or 
cofferdams.  The cofferdam plan will be forwarded to these agencies by the 
Central Office, Division of Construction who will liaison with them to obtain 
approvals.   

 
.0430 Installation - Construction of a cofferdam usually begins by making a frame that, 

acts as a template to hold the sheets to plan dimension during driving. The Project 
Engineer should require the contractor to make the initial alignment of the frame 
as accurate and stable as possible so that any movement of the sheets during 
driving will be minimized and clearances will be maintained.  Care should be 
taken to drive the sheets well below bottom of excavation.  Usually, the same type 
of driving equipment used for driving piling may be used for driving sheeting 
with the driving head modified to accommodate the type of sheeting being used. 
Other types of driving equipment which may be used are the drop (gravity) 
hammer or the vibratory hammer. When the drop hammer is used, it is usually 
necessary to seat sheeting in rock with a power hammer.  The vibratory hammer 
is increasing in popularity, particularly on bigger jobs, since it drives sheeting 
fast, at a uniform rate, and with minimum damage.  It is also used in extracting 
sheeting. 

 
The Project Engineer is cautioned that cofferdam sheeting is not satisfactory for 
use in establishing permanent line or grade references because of its tendency to 
slip, lean, or warp under pressure.  The Project Engineer should become very 
familiar with the cofferdam construction; and should discuss all procedures with 
the contractor or project superintendent and make every effort to stay current with 
the construction. The cofferdam design plans and the structure plans should 
always be available at the work site. The design, as reviewed, should be followed 
closely. It is recognized that, on occasion, conditions change and it may become 
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necessary to strengthen the design.  It is considered acceptable procedure to 
upgrade the design strength of a cofferdam to meet changed conditions, but a 
major re-design should be resubmitted for review. Under no conditions should the 
size of any member be decreased or eliminated without resubmission for a review 
of the revised design. 

 
.0431 Safety - Safety during all phases of construction and use of the cofferdam 

should be of critical concern to the Project Engineer and a responsibility of 
the contractor.  Thus should be discussed thoroughly with the contractor.  
Existing rules and regulations such as those found in the "Kentucky 
Occupational Safety and Health Standards for the Construction Industry," 
should be adhered to closely. 

 
.0432 Removal - Removal of the cofferdam is not as exact as its installation. The 

Project Engineer should observe it closely, however, to be sure caution is used 
when working around in-place structural components.  Partial or complete 
backfill will be required before cofferdam removal. 

63-08.0500 BEARING PILES 
 

.0510  General - Bearing piles are used to support structures where dependable 
foundation materials are deep below the ground surface which makes spread 
footings impractical or uneconomical.  They transfer loads from the structure 
footing or foundations to the bearing material through friction, or point bearing or 
a combination of both. 

 
Piles generally will be steel, or concrete as indicated in the plans. In the case of 
concrete, they may be precast or cast-in-place. Timber piles are generally used for 
temporary bridges or falsework.  Construction procedures for all types of piles 
shall be in accordance with Section 604 of the Standard Specifications or, as in 
the case of drilled shafts, specified by Special Notes in the proposal.  The material 
requirements for precast and prestressed piles are in Section 605 of the Standard 
Specifications. The material requirements for steel piles are in Subsection 
812.01.01, A). 

 
The Standard Drawings include pertinent dimensions, reinforcement 
requirements, splice details, types of concrete, etc., for all acceptable types of 
piling under the general heading of "Bridge Piling". 

 
This manual should provide sufficient information to handle the majority of piling 
jobs.  It is recognized, however, that there will be pile hammers used occasionally 
which are not included in this text, and that data will be required to be provided 
from contractors.  This data will be provided if available in the Central Office. 

 
.0520 Preparation for Driving - Preparation is very important in pile driving.  A little 

extra time spent in preparation will help ensure a good pile installation. 
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The position of every pile is shown on the plans.  Each pile should be located in 
the correct position and be vertical or battered as specified.  Flanges of steel H-
piles are to be oriented as shown on the plans. The contractor is responsible for 
the pile layout; however the piling inspector should thoroughly check the layout 
before pile driving begins.  Typical layout procedures should consist of physical 
templates that can be fixed to the surface in which the pile is being driven.  This is 
to ensure proper control of the location and orientation of the pile during the 
driving operation.   

 
Alignment of each pile should be checked before driving starts. Vertical piles may 
be checked in the leads by a carpenter's level. This level should be at least four 
feet long to achieve the desired accuracy.  Battered piles may be checked in the 
leads using a triangular template, which has been cut to the desired batter, in 
conjunction with a carpenter's level. 

  
.0521   Pre-Drilling   

  
Pre-drilling of the through the existing overburden may be required on 
projects prior to placing bearing piles.  This is to create a pile socket to a 
depth in which to insure that the minimal pile tip elevation is met per the 
project documents.  Once the pre-drilling is complete, install the pile into the 
socket to full depth and backfill with sand, pea gravel, or other material 
approved by the Project Engineer.   

 
Placing a temporary casing may be required to prevent collapse of the pre-
drilled socket.  The casing must be removed once the piling is in place and the 
socket is backfilled, prior to driving.    

 
Care should be taken during the driving of a pre-drilled pile.  The initial 
strikes are generally taking place with the pile tip against rock.  The driving 
process is to seat the pile tip and achieve refusal on the pile. 

 
.0530 Material 

 
.0531 Heat Numbers - The heat numbers on all steel H-piles, splice plates and shell 

piles must be checked against signed mill test reports.  For approval, the 
contractor must provide the Project Engineer a copy of the mill test report 
signed by a representative of the producer. The Project Engineer will review 
these test reports and notify the contractor in writing of the approved heat 
numbers and forward a copy of the approval letter to the Division of 
Construction.  If any material delivered to the job site does not have the 
required markings for heat numbers or signed mill test reports, these materials 
shall be automatically rejected. 

 
.0532 Concrete Piles - Precast or prestressed concrete piles should be checked to 

ensure that they have been approved by the Division of Materials when they 
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are not cast at the job site.  Check for presence of the Kentucky Oval Stamp.  
Review the section 63-08.1100 on Prestressed Concrete in this chapter. 

 
.0533 Pile Splices - All pile splices should be made precisely in accordance with the 

plan details and applicable Standard Drawings.  All welding must be 
performed by qualified and certified welders for the type of joint and position 
of weld being performed.  Refer to the section 63-08.1000 on welding in this 
chapter.  All splice plates must have mill test reports.  Splicing of concrete 
piles should be avoided when possible.  If unavoidable, concrete piles shall be 
spliced in accordance with the appropriate standard drawing or plan details.  
Groove weld joints must be beveled according to the required details.  All 
welds must be visually inspected for size and quality. 

 
.0534  Pile Points – All pile points should conform to the requirements of the current 

Standard Specification. All pile points should be attached precisely in 
accordance with the plan details and applicable Standard Drawings.  All 
welding must be performed by qualified and certified welders for the type of 
joint and position of weld being performed.  Refer to the section 63-08.1000 
on welding in this chapter.   

 
Follow the Standard Specification 604.02.06 by reviewing the current version 
of the LAM for approved pile point types and their suppliers.   

 
NOTE: Contractors may propose to use other suppliers and other points. 
Sufficient information shall be submitted for Department review and 
approval. Substitution of points shall be at no additional cost to the 
Department. The contractor shall not be allowed any extension in contract 
time for Department review of proposed substitutions. 

 
.0535 Stockpiling - Partial payments for materials on hand may be paid for bearing 

piles as stipulated in Subsection 109.05.01 of the Standard Specifications.  
The maximum quantity paid will be the design (plan) quantity increased or 
decreased by approved changes.  Care shall be taken to record and preserve 
the heat numbers on each pile and or pile point (if not factory attached) during 
stockpiling.  This will insure the ability to check the heat numbers to the 
signed mill reports just prior to placement. 

 
.0540 Inspection - Administration and inspection of pile driving work requires sound 

judgment and complete familiarity with the plans and specifications.  
Discrepancies between plan requirements and observed results are not unusual.  
Decisions must be made promptly to avoid delays to the contractor.  When in 
doubt, the Project Engineer should seek help from the District Construction 
Office in making required decisions, and the District Construction Office should 
discuss any unusual situations or problems with the Central Office, Division of 
Construction. 
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An inspector must be present at all times when pile driving is being performed.  
The inspector must be sufficiently familiar with contractual requirements as to be 
able to accept or reject each pile as it is driven. The pile inspector must determine 
and document pile pay lengths and record data to establish that the piles conform 
to contract requirements for penetration and bearing. Keep neat, accurate, and 
complete signed records in the project file (Exhibit No. 63-8-11). All piles of any 
type should be inspected for damage prior to, during, and after driving. The length 
of all piles and build-up should be accurately measured by the inspector prior to 
driving. 

 
.0541  Piling Reports - Form TC 63-22, titled "Record of Test Pile" (Exhibit No. 63-

8-10) should be completed at time of driving test pile and submitted to Central 
Office, Division of Construction and Geotechnical Section, Division of 
Structural Design.   

 
After all the piling in a bent or pier has been driven, Form TC 63-8a, titled 
"Record of Piles Furnished and Driven" (Exhibit No. 63-8-11) should be 
completed by the inspector, reviewed by the Project Engineer, and submitted 
to the District Office for checking. This form is then submitted to the Central 
Office along with the final estimate. In making out this form, the length of 
cut-off shown on battered piles is the actual length of material cut-off, not the 
vertical difference between the original top (prior to cutting) of pile and cut-
off elevation.  Submit a completed copy of the Pile Record plan sheet to 
Division of Construction.  It will then be forwarded to the Division of 
Structural Design for entry onto the original plans. 

 
.0550 Equipment 

 
.0551 Leads - Pile driving leads must be rigidly held in position by guys, stiff 

braces, templates or other satisfactory means to ensure support to the pile 
during driving. The axis of the leads must coincide with the axis of the piles. 
The leads should be of adequate length to reach the ground prior to beginning 
driving.  The contractor should provide a batter template and carpenters level 
for determining plumbness and/or correct batter. Leads with heavy points that 
penetrate solid ground and hold the leads firmly in the correct position during 
driving generally are adequate and will not require templates.  When 
templates are necessary it is suggested that a minimum of 10-inch by 10-inch 
timbers, securely anchored, be used.  For additional information refer to the 
Standard Specification 604.02.07 B). 

 
.0552 Pile Hammers - The hammers should be checked during driving to see that 

they actually provide the length of stroke and number of blows per minute 
which the hammer manufacturer indicates.  Driving resistance values 
computed when these requirements are not met will be considered invalid.  
Bearing values should only be accepted when the equipment is working 
properly.  The size and weight of the hammer should be checked to see that it 
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conforms to Subsection 604.02.07 A) of the Standard Specifications relative 
to the type of pile being used.  The hammer must also satisfy any plan note 
requirements relative to its size and cushion material.  Pile hammers should 
always have renewable shock cushions between the helmet and ram and a 
timber cap or cushion generally consisting of layers of plywood should be 
placed on the top of concrete piles to prevent damage to the pile. 

 
Diesel or air hammers which have an enclosed ram shall be equipped with a 
gauge and charts which will evaluate the equivalent energy produced. A 
contractor must be able to prove the gauge is reliable and accurate before use. 
 Recalibration may be required.  If vibratory hammers are used, other types of 
hammers must seat the piles so bearing may be determined. 

 
Exhibits No. 63-8-25, 26, 27 and 28 have been prepared to reflect the data 
required to determine bearing capacity for specific hammers.  It is the 
contractor's responsibility to provide sufficient data on the hammer to 
determine its capacity.   

 
.0560 Test Piles - Before driving test piles for a structure, the District Construction 

Office should be notified so that a representative may be present to assist the 
Project Engineer in determining when an adequate bearing is obtained. The 
subsurface data sheet of the plans should always be reviewed to verify the length 
of test pile specified.  When an obvious error is detected, consult the Division of 
Construction for advice. 

 
The test pile should be marked in one foot increments starting from the bottom of 
the pile.  The number of blows required for each foot of penetration should be 
recorded on the "Record of Test Pile", Form TC 63-22,  Exhibit No. 63-8-10. The 
Project Engineer should provide a means of determining top of pile and cut-off 
elevations after piling are driven.  This data is used for record purposes in 
determining the length of cut-off and should also be recorded on the Form TC 63-
8.  (Exhibit No. 63-8-11). 

 
Additional test piles may be required by the Project Engineer when difficulty is 
encountered in obtaining the plan bearing capacity or pile lengths vary 
significantly.  It is the contractor's responsibility to determine the pile length to 
order. 

 
The nature of a test pile is such that it is normally driven deeper than a pile to 
provide the necessary information concerning bearing capacities of subsurface 
strata’s. Test Piles are for the Engineer’s use in determining capability of the 
Contractor’s equipment and adequacy of design.  The Contractor shall be 
responsible for determining pile lengths that may be necessary to obtain the 
required bearing values.  The same model and size pile hammer shall be used to 
drive the remaining piles in the structure as the one used to drive the test pile.  
The same type of piles shall be used in the remainder of the group as the type 
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tested for the group.  For addition information refer to Standard Specification 
604.03.06. 

 
.0561 Contractor's Order Length - The contractor shall determine the order length 

of production piles that may be necessary to obtain the required bearing 
values.  The contractor may use subsurface data and the test pile results to 
determine the order lengths.  The contractor does so at their own risk with no 
obligation by the Department of Highways' representatives.  Pile splices must 
be held to a minimum.  The contractor should not be permitted to routinely 
splice several short segments of piles. 

 
.0562 Load Tests - When load tests are required in the contract, the Project 

Engineer should obtain from the contractor an outline of the method of 
performing the tests. The outline should include sketches and describe the 
method of test loading, the method of instrumentation for measuring test loads 
and the method of measuring the test pile settlement under load. All load tests 
should be completed prior to driving production piles. Sufficient time shall be 
provided for redesign of piling if bearing is less than indicated on the plans.  
See Exhibit No. 63-8-12 for suggested forms to record load tests. 

 
.0570 Driving  

 
.0571 Bearing Capacity - The bearing capacity of the pile should be determined by 

using the applicable formula for the pile hammer being used. The bearing 
capacity, either as required by plan notes or that which is determined to be 
required by the load test, must be obtained. A pile splice will be required 
when necessary to obtain bearing.  The plan terminology “Required Driving 
Resistance” is synonymous with the traditional required bearing capacity. 

 
.0572 Refusal - When the plans specify that piles are to be driven to REFUSAL, it 

must be realized that the pile will generally never completely stop.  Care 
should be exercised to NOT overdrive piles. The bearing will be considered 
adequate when the pile obtains 150 tons for 12-inch steel piles, 180 tons for 
14-inch steel piles, and 200 tons for 16-inch steel piles.  The inspector should 
never just require 1/8-inch in 10 blows or some arbitrary requirement, but 
should always base the acceptance on an adequate bearing for the hammer 
being used.  See Table .0572 A) below for a chart repeating the adequate 
bearing capacities listed above for ease of reference. 

 
       Table .0572 A)

Bearing Steel Pile
Capacity Flange Width

(tons) (inches)
150 12
180 14
200 16  
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NOTE:  See 0.05205 of this chapter for additional steps when pre-drilling is 
required.  

 
.0573  Friction Pile - The minimum penetration of any pile is 10 feet or more in firm 

material and 20 feet or more in soft material.  A penetration of 10 feet or more 
into original ground and 10 feet or more below stream bed is also required.  
When driving is hard and damage to the pile is expected, or where it is 
impossible to obtain minimum penetration, jetting or auguring should be used. 
When jets are used, the volume and pressure at the jet nozzles shall be 
sufficient to freely erode the material adjacent to the pile.  If an outside jet is 
used, it should be used alternately around the perimeter of the pile to ensure 
accurate vertical alignment of the pile is maintained. 

 
It has been noted that, in certain sections of the state, friction piling does not 
always attain “Required Driving Resistance” upon completion of driving. This 
condition appears to be a result of the "puddling" (liquefaction) of free water 
against the pile during driving. This tends to lubricate the pile and create a 
quick condition. Past experience has shown that if the pile is allowed to set for 
a short period of time (6-24 hours) it will tend to "set" or "freeze".  The 
“Required Driving Resistance” will then increase significantly.  

 
When this situation arises, driving should be stopped one or two feet above 
cut-off elevation.  The pile shall be re-struck after a short period of time (6-24 
hours) and driven to the “Required Driving Resistance” as called for in the 
project documents.  The driving mentioned above is recommended to ensure 
that the pile will retain the “Required Driving Resistance”.  Please note that 
this condition will only be accepted when free water is present, and a review 
of the boring log indicates similar material for a considerable depth. If the pile 
breaks loose during re-striking then the pile should be spliced and driving 
continued until “Required Driving Resistance” is obtained. 

 
.0580  Concrete Piles - Particular attention should be given to methods of handling 

concrete piles. Details for handling and applicable pick-up are shown in the 
Standard Drawings for both reinforced concrete piles and prestressed concrete 
piles. 

 
.0581  Two Foot Strip-down - Consideration must be given to a minimum 2-foot 

strip-down, where required to provide the exposed one-foot and 10 inches of 
reinforcing steel or strands in concrete pile. 

 
When this two-foot strip-down is required to expose the reinforcement steel, 
that length is added to the length below cut-off elevation for purposes of 
payment.  When the pile has been driven too low to provide the one-foot and 
10 inches of exposed reinforcement and it is necessary to weld on the 
reinforcement bars, payment will be as though the one-foot and 10 inches of 
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length of pile had been provided. That will constitute full payment for 
exposing adequate length for splicing, making the splice and providing the 
material.  (See Exhibit No. 63-8-13 for one method of acceptable welded 
reinforcement lap splice).  

 
.0590 Cast-In-Place Piling  

 
.0591 Shell Piling - The lengths of Seamless Steel or Welded Pipe Shell and Fluted 

Steel Pile Shell that may be driven with various hammers are not restricted as 
long as the hammer meets minimum energy requirements of the 
Specifications. 

 
Steel shells must be carefully driven to avoid crushing or buckling of the 
shells. Collapse of the shells can be suspected when the top of pile suddenly 
gets out of line, or a noticeable difference in bearing capacity occurs.  If 
bearing has been gradually increasing during driving, and suddenly starts to 
decrease, driving should be stopped and the pile inspected. 

 
The contractor is responsible for selecting the pile shell wall thickness to 
withstand the driving forces required to obtain the minimum bearing and 
penetration required. In the event of pile collapse, the Central Office Division 
of Construction should be notified, to determine if a piling redesign will be 
required. 

 
After driving and before placing concrete, all shell piles should be  thoroughly 
inspected with a light to determine if the pile in place is in good condition and 
free of water, debris, bends, buckles, and etc.  Mirrors can provide reflected 
sunlight on sunny days.  Artificial light will be required otherwise. 

 
.0592 Drilled Shafts - A drilled shaft is a foundation which is constructed by 

placing fresh concrete in a drilled hole. Reinforcing steel can be installed in 
the excavation, if desired or specified.  Concern for scour of pile foundations 
or spread footings on rock has made drilled shafts more popular.  Drilled 
shafts can allow deep foundations to be constructed without cofferdams, 
therefore, saving project costs. 

 
A drilled shaft is similar to a cast-in-place or shell pile except it has a large 
diameter (usually 3 to 6 feet) and is generally not driven.  Drilled shafts are 
reinforced similar to a circular column.  They may bear on solid rock or 
entirely on soil.  Steel casings may be either permanent or temporary.  
Drilling slurry may be used at the contractor’s option or required by the 
contract depending on subsurface conditions. 

 
Drilled shaft reinforcement and dimensional details are shown on the plans.  
Procedures for concrete placement are covered in .0737 of this chapter.  This 
note is usually a part of the contract proposal.  It contains preconstruction 
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submittal and material requirements.  These notes also include requirements 
for construction methods, equipment, and subsurface exploration.  
Construction tolerances, method of measurement and basis of payment are 
also provided in these notes. 

 
Carefully follow plan details, Special Note requirements, and other applicable 
project documents.  Do not hesitate to contact the Division of Construction 
Central Office if you are unfamiliar with or have questions concerning drilled 
shafts. 
 

63-08.0600 FALSEWORK AND FORMS 
 

.0610 Falsework - The use of good falsework in construction cannot be over 
emphasized.  Inadequate falsework is not only hazardous to the safety of workers, 
but may increase the ultimate cost of construction or result in damage to adjacent 
private or public property. 

 
Falsework is composed of structural units such as beams, joists, bents, columns, 
studs, trusses, arches, bracings, and forms designed under standard engineering 
procedures.  Each individual unit may act independently or in combination with 
other units in order to shore or support anticipated loads. 

 
.0611 Falsework Design - The contractor is responsible for the design and stability 

of falsework, but it is important for the Project Engineer or an authorized 
project inspector to conduct a review of the contractor's falsework drawings to 
ensure that the falsework is constructed in accordance with the approved 
drawings.   

 
Joints and connections are deemed critical, and shall be examined closely.  
The design calculations and the detail of the drawings should be explicit. 

 
Information for bridge deck falsework have been prepared and incorporated 
with this manual as Exhibit No. 63-8-31.  Detailed drawings must be 
submitted to the Project Engineer in triplicate for all units of the falsework 
needed to support the structure.  The drawings shall include design 
calculations for all features that do not utilize the Departments tables.  Exhibit 
No. 63-8-31 contains sufficient information for the Project Engineer to spot-
check falsework submittals.  Falsework designs must be prepared, and 
stamped, by a Kentucky Registered Professional Engineer in accordance with 
Subsection 601.03.11 of the Standard Specifications, and must adhere to all 
current OSHA regulations.  The loading condition to be used in the design 
shall be in accordance with the current Standard Specifications, or if actual 
dead load, live load, and impact loading conditions prove to be greater, then 
the loading from such analysis should be used.  Any design procedure for 
falsework that the contractor chooses shall be in accordance with the current 
accepted practice for timber, steel and concrete bridge design. 

 
STRUCTURES Page 8 - 19 December 12, 2007 

 
 



 
CONSTRUCTION  CHAPTER 63-08 

 
 

.0612 Design Review - A review of the falsework shall start with the Project 
Engineer. The Project Engineer should ensure that the drawings include all 
dimensions and sizes of the major members, as well as essential connections. 
The drawings and calculations should be checked for obvious errors and 
should be forwarded to the District Construction Office for review, and the 
plans and calculations, with noted comments, should be endorsed and 
transmitted to the Central Office, Division of Construction for final review. If 
the Central Office finds that any part of the falsework is inadequate, the 
Project Engineer shall advise the contractor to revise that part or portions of 
the falsework plan and resubmit. 

 
• The contractor should not be allowed to begin construction of the 

falsework until the review is complete. 
 

• Spacing and size of load carrying members shall be closely checked as 
well as the load carrying capacity of all material used. 

 
.0613 Falsework Erection - The Project Engineer should carefully study 

Subsection 601.03.11 of the Standard Specifications and should have a fully 
reviewed copy of the contractor's falsework plan at the erection site for 
reference as the falsework is erected. 

 
Any comments noted by the Division of Construction on the reviewed copy of 
the falsework plan should be directed to the attention of the contractor's, 
engineer, and the superintendent in charge of erection.  It is very important 
that this information not be laid aside in the Project Engineer's Office. 

 
• The Project Engineer should examine all material which is to be used as 

a part of the falsework.  It should be free of an excessive number of 
knots, checks, cracks, and holes, and should be straight and true.  The 
material should have the dimensions called for in the falsework plan.  
Steel members must be of the proper shape and size noted in the plans 
and should be free of bent flanges, holes, splices, and lost cross section 
due to excessive rust.  Steel falsework members must not be welded or 
tacked to the flange or web of any steel member of the bridge. 

 
• The location of any splices in steel tension members should be directed 

to the attention of the District Office personnel for their approval.  If 
the District Office has any doubt about the location of any splice and its 
effect on the integrity of the falsework, they should consult the Division 
of Construction personnel who reviewed the falsework plan. 

 
• The Project Engineer should check the site to ensure the conditions at 

the site have not changed and to ensure that the falsework plan will be 
workable with the existing contours, elevations, etc.  Any necessary 

 
STRUCTURES Page 8 - 20 December 12, 2007 

 
 



 
CONSTRUCTION  CHAPTER 63-08 

 
excavation or fill work should be completed before the falsework 
erection is started. 

 
• The Project Engineer should be sure the material supporting the 

footings is as good as that which is represented by the contractor’s 
falsework plan. When the supporting material has low bearing capacity, 
it shall be compacted or replaced as directed by the Engineer. 

 
• Any sills used as footing should have true and even bearing on the 

supporting material.  They should be firmly anchored and the material 
supporting them must be protected from settlement or lateral 
displacement. 

 
• Any "deadmen" used in the falsework plan should be firmly anchored 

and should also be protected from any sort of displacement. 
 

• All vertical members of the falsework shall be straight and plumb and 
cut-offs shall be accurately made to ensure uniform bearing at both the 
top and bottom. When a corbel is provided, attachment to the vertical 
member shall be rigid and the member shall be designed. Short stubs or 
blocks will not be permitted in these members when members are cut 
too short. 

 
• Caps shall be placed so that they secure an even and uniform bearing 

over the tops of supporting posts. 
 

• Beams spanning from cap to cap shall extend fully over the cap as 
detailed on the falsework plan and shall have the required bearing area. 

 
As the falsework is being erected, the Project Engineer should check the 
dimensions to verify compliance with the falsework plan.  Even though the 
falsework design is reviewed, the overall soundness of the falsework should 
be examined by the Engineer for any obvious omission or weakness. 

 
• Plywood should not be used to block-up or provide vertical support for 

any load carrying member. 
 

• A sufficient number of nails and bolts should be used to guarantee the 
stability of the structure. 

 
• Load rating and spacing of the overhang brackets, which the contractor 

is using, should be checked to ensure they agree with those specified on 
the plans. 

 
Good housekeeping during the falsework erection phase and while it is being 
maintained is essential to the safety of the workers.  The falsework should be 
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examined from a safety to worker’s viewpoint and any hazardous projecting 
members should be cut off. 

 
No changes should be permitted in the reviewed falsework plans without 
being submitted and reviewed in the same manner as the original falsework 
plan. 

 
The Project Engineer should check the falsework to ensure all clearances 
pertaining to roads, streams, railroad, etc. are properly observed and, where 
required, should ensure clearances are posted.  Any illumination or other 
markings required by the plans, permits, ordinances, laws, or which may be 
deemed necessary by the Engineer to identify height or width restrictions 
should be timely installed on the falsework. 

 
It is very important that the Project Engineer and the contractor do not forget 
about the maintenance of the falsework after it is installed. 

 
The falsework should be periodically checked and closely examined prior to 
placing any extraneous loading on it.  Checks should be made on the wedges 
and jacks to ensure they are properly positioned and tight. 
 
The location of heaters during the curing operation and their proximity to 
falsework should be closely observed.  It is very important that these devices 
be properly maintained and guarded to prevent fires and subsequent damage 
to the falsework and the structure. 
 
Falsework centering and falsework supporting any concrete work, including 
wedges, shall not be removed or loosened without the permission of the 
Engineer. Subsection 601.03.14 of the Standard Specifications should be 
consulted concerning removal of falsework and forms. 
 
After falsework has been removed, it should be neatly stacked and removed 
from the project site.  All waste material should be cleaned up and the work 
site left in a good housekeeping condition. 

 
.0620 Forms 

 
.0621 Material - Form panels for exposed surfaces made of plywood shall conform 

to the requirements of the current U.S. Product Standard PS-1, for Exterior B-
B, Class I or Class II concrete form, or any material suited for forming which 
will produce similar or better results.  The plywood must have a stamped 
mark "Exterior B-B Concrete Form" or "Exterior Concrete Plyform."  All 
other panel grade designations shall be subject to approval of the Central 
Office, Division of Construction.  The plywood shall have a minimum of five 
plies and shall not be less than 3/4 inches thick. 
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.0622  Construction - Forms shall be built sufficiently tight to prevent leakage of 

mortar from the concrete. In addition to the detailed requirements mentioned 
in Section 601 of the current Standard Specifications, all formwork must be 
adequately braced, supported, and tied together in order to maintain the 
position and shape, true to the dimensions, lines, and grades of the structure. 
Form wedges shall be adequately secured and shall be rechecked during 
concrete placement to prevent distortion or failure of the formwork.  Gaps 
exceeding 1/16 inch width should not be allowed between edges of form 
panels. Where gaps cannot be avoided, they should be covered by tin sheet 
strips, or other means approved by the Engineer, prior to the concrete 
placement. Never allow the use of aluminum as a method of gap correction or 
hole patch on forms.  Aluminum reacts negatively with cement causing 
cracking and blisters.  The studs or joists supporting the forms shall be spaced 
in such a way that the deflection of the form between adjacent supporting 
joints or studs shall not exceed 1/360 of the clear span. 

 
In all cases, good housekeeping shall be maintained around and within the 
form system. The form system shall be cleaned of waste lumber, wire, nails, 
and other materials not intended to stay within the form.  A quality finish on 
concrete revolves around the use of good formwork.   
 
The Project Engineer should examine all used forms brought to the project 
site and those that are split, badly worn, and deteriorated should be rejected 
and the contractor not permitted to place them in the form system.  An 
occasional hole may be patched with form patches or tin, but badly 
deteriorated forms are not to be used. 
 
Forms to be used in the form system should be cleaned of all dirt, mortar, and 
foreign material.  Removable forms should always be coated with form oil 
prior to use. This form oil will be a commercial quality form oil or other 
equivalent coating which will permit ready release of the forms without 
chipping and/or damage to the concrete and will not discolor the concrete. 

 
.0623 Form Design - Form design is not usually checked as rigorously as falsework 

design.  There are occasions, however, when the plans require it or 
circumstances deem it necessary. When this happens, the following guidelines 
are applicable. 

 
The loading condition in the Standard Specifications must be adhered to, 50 
pounds per square foot for live load and not less than 160 pounds per cubic 
foot for weight of concrete, steel, and forms. See Subsection 601.03.11 of the 
Standard Specifications for additional information. Form design shall have an 
adequate safety factor to accommodate additional form pressure resulting 
from vibrations of the form and/or concrete and impact during concrete 
placement from concrete buckets or any type of placing equipment.  
Primarily, forms shall be checked for flexure, shear, and deflection.  The 
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computed deflection shall not exceed 1/360 of the clear span.  Flexure and 
shear stresses shall not exceed the allowable stresses recommended by the 
American Institute for Timber Construction (AITC) for plyforms and by the 
American Institute for Steel Construction (AICS) for metal forms. Section 
properties of concrete plyforms shall refer to the Timber Construction 
Manual, prepared by the American Institute for Timber Construction, or the 
Plywood Design Specification, published by the American Plywood 
Association.  The Project Engineer should not delay the endorsement of the 
design to the District Office for further review. 

 
.0624 Stay-In Place Metal Bridge Deck Forms - The computed deflection is based 

on 1/180 of the form span rather than 1/360 as discussed above.  The design 
of stay-in-place bridge deck forms are not required to be reviewed or checked 
by the Department.  The design and drawing shall be submitted to the 
Resident Engineer who will use it to verify construction of formwork. 

 
.0625 Form Liners – Form liners can be used to enhance the aesthetics of many 

concrete structures that will be visible to the public after construction is 
completed.  The use of such forms requires detailed attention on both the 
Department and Contractor’s level.  Special concrete mix designs, concrete 
placement, concrete consolidation, and temperature requirements are a few of 
the details that must be addressed to ensure that a quality product is achieved. 
 In all instances, the form liner manufacturer’s product data sheets will 
provide the necessary guidance as to the proper installation, etc. of their 
product.  The Contractor must provide the Department these data sheets prior 
to the use of the form liners, and they must be adhered to by the Department 
and the Contractor throughout the life of the form liners on the project.     

 
63-08.0700 CONCRETE 

 
.0710 General - Structural concrete shall conform to the Section 601 of the Standard 

Specifications. 
 

The Project Engineer and his personnel should ensure that structural concrete is 
properly proportioned, mixed, transported, deposited, cured and finished. Sections 
63-11.0200 thru 63-11.0400 of this manual and the Division of Materials 
Concrete Manual should be consulted for concrete plant inspector guidelines. 
Since these other references include concrete requirements at the batching plant, 
the remainder of this section will deal with job site concrete requirements. 
 
One very important job-site requirement of the contractor is that job-site-plant 
communications be provided. This is critical during the early stages of a 
placement when mix design adjustments can be made by the plant inspector at the 
job-site inspector's request. This communication can make the difference in 
acceptable and unacceptable concrete, especially when long hauls are involved. 
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.0720 Inspection - Subsection 601.03.05 of the Standard Specifications should be 

consulted for pertinent information concerning the contractor's responsibility for 
adding admixtures and water to the mix. 

 
If it becomes necessary to add water to the concrete mix at the job-site, the 
inspector should consult the water underrun on the trip ticket to determine the 
maximum water which can be added. After water is added, the amount should be 
noted on the trip ticket along with the subsequent slump test. It is important that 
this slump be recorded. An additional thirty mixing revolutions should be made 
each time water is added. Since trip tickets become a permanent part of the 
project files and may be audited at a later date, they should be thoroughly and 
legibly completed. 

 
For Mass Concrete Pour projects, it is advised to have State personnel at both the 
concrete plant and the job-site.  The plant inspector will convey required 
information to the job-site inspector via trip tickets. (Exhibit 63-11-1).  Both the 
plant and job-site inspector should refer to this exhibit for instruction pertaining 
to filling out the ticket. 

 
.0721 Time of Discharge - After cement is added to water or to the aggregate, 

whichever occurs first, the time intervals allowed in Subsection 601.03.07 of 
the Standard Specifications for placement of the concrete in its final position 
shall be followed. 

 
Concrete delivery must satisfy these time requirements and meet the required 
slump, air content and visual inspection at the jobsite to be acceptable. 

 
Truck mixers have metallic plates mounted in a visible location which give 
the manufacturer's recommendations regarding loading capacities, mixing and 
agitating speeds, etc. Each truck must have such a plate, and it must be legible 
for the truck to qualify to deliver concrete to the project. Both the plant 
inspector and the project inspector should check the plate and be sure that the 
truck operates within the required limits.  Excessive mixing speed prevents 
adequate mixing due to centrifugal forces. 

 
.0722 Concrete Mixer Performance Test - The Project Engineer shall run 

performance tests on all concrete mixers making delivery to the project in 
accordance with Kentucky Method (KM) 64-311 as stipulated in Subsection 
601.02.16 C) of the Standard Specifications. 

 
Anytime a Project Engineer deems it necessary, additional performance test 
may be run on a truck. If the truck does not pass the performance test, the 
sticker should be removed and use of the truck disallowed. 

 
A satisfactory performance test shall be indicated by placing a sticker (Exhibit 
63-8-34) in a protected and easily visible place in the applicable truck. The 
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inspector running the test should sign the sticker using the Project Engineer's 
name.  The District Construction Office should maintain a supply of the 
stickers for distribution. The Project Engineer should keep the records of the 
performance tests in the office. 

 
.0730 Placing Concrete 

 
.0731 Unloading - Concrete is normally delivered from the transit mix truck or on-

site plant by concrete bucket, conveyor, pump, or Georgia buggy.  Whatever 
method is chosen prevent segregation and excessive drying of the mix. 
Aluminum pipes or chutes are prohibited because of an adverse chemical 
reaction between cement and aluminum. 

 
.0732 Concrete Pump -  If a concrete pump is used, the mix design may be 

modified to provide for more fine aggregate. The Division of Materials should 
be contacted for instructions concerning this modification.  Usually a pump 
line is primed and lubricated with a grout mixture. Care should be taken to 
ensure this grout is not used in the structure and is disposed of properly. Use 
of a pump requires uniform concrete consistence, therefore, the plant 
inspector and job-site personnel should be made aware of the importance of a 
consistent concrete slump. Concrete which is either two wet or too dry can 
clog pump lines.  Do not allow excessive slump just because a concrete pump 
operator requests it.   

 
Since slump and entrained air content often changes during pumping 
operations, these properties should be monitored at the pump and/or at its 
location of final placement to ensure specification compliance. It is also 
important that an adequate supply of concrete be provided to ensure continual 
movement of the concrete within the pump lines.  On deck pours, some type 
of protection may be required under pump line joints to prevent spillage on 
the deck forms and reinforcing steel when pump lines are broken and epoxy 
coated steel must be protected from damage that may be caused by pump line 
joints.  The slump and air content target values should always be mid-range of 
the specifications to allow for variation and yet remain within the 
specifications. 

 
Concrete pumps can place concrete very fast when the pumps are working 
properly.  Past experience has shown that for concrete pumps to work without 
the lines "freezing up", there must be a constant supply of concrete.  The 
concrete supply should be managed to avoid delays between trucks even if it 
requires one truck holding back its discharge until another truck is in sight.  
Generally two trucks can be at the hopper of a pump, but only one discharging 
at a time.  The second truck can take over when the first empties out and keep 
the hopper filled while the first truck is switched out.  The one-truck-at-a-time 
scenario forces the contractor to stage trucks, allows sampling of one truck 
only, and keeps the pump fed.  Air loss is a concern when a pump has to stop. 
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 Large mass concrete placements may require a different approach. 
 
The Project Engineer should discuss in a pre-pour meeting with the 
Contractor and all pertinent persons involved, all necessary steps and standby 
equipment required to ensure a continuous pour in case of breakdown. 

 
.0733 Deck Preparation - The forms and reinforcing steel should be moistened 

with a water spray immediately before concrete placement. This prevents 
excessive dehydration of the concrete adjacent to the forms and steel and also 
cools the steel.  Spraying should be done in a manner which will not allow 
excess water to stand where it will mix with the concrete. 

 
.0734 Dropping Concrete - The contractor should plan his placement methods so 

that concrete is not segregated and neither steel, nor forms displaced. 
Concrete should never be allowed to free fall more than five feet. This tends 
to segregate the mixture.  A pipe chute or tremie should be used when the 
concrete fall exceeds 5 feet.  The flow of the concrete should be directed to 
prevent striking the reinforcing steel and causing segregation.  Hoppers with 
flexible hoses may be adapted to most situations. Longer pipes and tremies 
usually come in sections that can be removed as the elevation of the concrete 
placement increases. 

 
.0735 Using a Vibrator - Concrete should be deposited as near to its final position 

as possible and then compacted by vibration. Vibration shall be in accordance 
with Subsection 601.03.09 A) of the Standard Specifications. Over-vibration 
may cause entrapped air against forms and segregation and is almost as 
harmful as under-vibration which causes honeycombing. Vibrating methods 
should be closely observed and undesirable procedures such as moving 
concrete with the vibrator instead of shovels should be avoided. For tall or 
thin concrete placements, forms may have to be adapted for vibrator access. A 
concrete operation should never be started unless the contractor has at least 
one spud vibrator. 

 
Concrete should be placed and vibrated in horizontal lifts not exceeding 12 
inches in depth. Fresh lifts should be united into the previous layer by 
working the vibrator into the previous lift. This will prevent a cold joint. 
Unless provisions are made to retard the concrete mixture, a layer shall not be 
allowed to set more than 20 minutes before fresh concrete is placed against it. 
 Workers must be discouraged from walking in concrete after it has been 
vibrated, otherwise the concrete should be re-vibrated 

 
.0736 Bridge Seats - Bridge seats which will support steel spans should be finished 

in accordance with Subsection 601.03.09 of the Standard Specifications. See 
Section 63-08.0900 of this Guidance Manual.  

 
.0737 Placing Underwater - Occasionally it becomes necessary to place concrete 
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under water.  This is only allowed for foundation seals or drilled shafts.  
Usually this is required when a cofferdam cannot be dewatered by 
conventional methods. If this condition exists, the excavation and/or piling 
will be prepared for the concrete seal and the water level in the excavation or 
cofferdam will be allowed to stabilize. Moving water within an underwater 
placement is to be avoided. Concrete seals are shown on plans when their 
need is anticipated. Occasionally an unanticipated condition will arise which 
may require a seal; however, this condition must be discussed with the Central 
Office, Division of Construction. 

 
Foundations where cofferdams cannot be de-watered, should be inspected by 
divers to ensure that all silt is removed prior to commencing the foundation 
seal pour. 

 
Concrete placed under water will be of a Class A modified mixture unless 
otherwise approved by Central Office Materials. The concrete shall be placed 
through a tremie in accordance with Subsection 601.03.09 B) of the Standard 
Specifications.  The tremie should extend approximately 3 feet into the plastic 
concrete. Tremie sections must be removed from the top, not the bottom, as 
the concrete is placed, thus, ensuring that the bottom remains in the fresh 
concrete. The contractor must devise some method of monitoring the 
elevation of the top of the fresh concrete to ensure that tremie sections will be 
raised as necessary to prevent them from being trapped in hardened concrete.  
The tremie should have a sealed bottom flap-gate to prevent entrance of water. 
If open-ended, a ball, usually a basketball, is placed in the pipe and is 
displaced by concrete.  The tremie should never be raised above the surface of 
the concrete during the pour, else the initial start-up procedures must be 
repeated.  If an underwater placement is large, several tremies will be 
required. The concrete shall be placed continuously without delay and an 
approximately horizontal surface should be maintained. Contrary to above 
water concrete placement requirements, underwater concrete is not vibrated 
nor disturbed in any manner after placement. Concrete seals are not normally 
reinforced with steel prior to concrete placement but dowel bars may be 
required to be drilled and grouted into the hardened foundation seal. 

 
Note: Never drop concrete into standing water more than a few inches deep.  
Do not vibrate the concrete along the edge adjacent to the water until the 
water is forced onward by the concrete mass to a drain or out the forms. 
 
The cofferdam or excavation can be dewatered when the concrete has attained 
sufficient strength to withstand the upward hydrostatic pressure. Extra 
concrete test cylinders should be molded in order to determine the concrete's 
in-place strength at 3 days, or more, if necessary. The concrete must age at 
least 3 days before dewatering. After the water is removed, all undesirable 
material shall be cleaned from the top of the seal by a means which will not 
damage the green concrete. 
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Normally cores will be taken through the foundation seal into rock to ensure 
the integrity of the seal and to verify that all silt was removed before the seal 
began. If the contract did not require this, it should be determined whether the 
Department or the contractor should do this by supplemental agreement.  This 
generally is not required if the footer is supported on drilled shafts or piles. 

 
The undesirable material will look like the wash-out from a concrete truck. 
The top of the seal should be removed down to good sound concrete as 
determined by the Project Engineer.   
 
Concrete seal thickness is generally 0.43 (62.4 PCF/144 PCF) of the 
hydrostatic head exerting pressure at the bottom of the seal. The seal corners 
may be as much as 6 inches lower than the center of the seal to permit 
drainage. Seals are not to be used at the contractor's discretion when a 
cofferdam fails to function properly. They will only be installed where shown 
on plans or at locations designated by the Central Office, Division of 
Construction. 
 
Occasionally, the plans specify foundation seals in anticipation of wet 
conditions that do not develop and the contractor dewaters the cofferdam.  In 
those cases, the foundation seal should be eliminated and the columns 
extended to save the State these costs.  This requires review of the pier design 
for the increased height of column.   

 
.0738 Construction Joints - When the placement of additional concrete against 

existing concrete has been delayed until existing concrete has attained its 
initial set, the contact surface between the two placements is known as a 
construction joint. Construction joints other than those shown on the plans are 
to be avoided if possible.  Construction joints should not be placed in tension 
zones, because the joints tend to open and leak even though the reinforcement 
handles the stress. See Subsection 601.03.10 of the Standard Specifications. 

 
Before concrete placement begins at a construction joint, the Project Engineer 
should ensure that forms are drawn up tight against the previous pour and that 
an approved bonding agent has been applied to the construction joint. This 
should prevent off-sets in alignment and is very important at surfaces such as 
bridge curb construction. Many times chamfer strips are required at a 
construction joint in order to provide a rustication groove.  This groove tends 
to make the construction joint less noticeable. If the plans do not provide for 
such a groove, the exposed surface of the concrete should be smoothly 
finished. Feather edges at the intersection of sloped top surface and vertical 
construction joints such as in wingwalls can be avoided by blocking out the 
forms to create an inset into the pour at the top of the joint. Unless specified 
on the plans, no horizontal construction joint will be allowed within 18 inches 
of the top of any face. 
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.0740 Temperature Limitations and Protection of Concrete - When concrete is 
placed in extreme hot or cold weather, special conditions shall apply to the 
concrete mixture and its curing procedures.  During placement, fresh concrete 
shall be between 50º F and 90ºF. The job-site inspector should have a 
thermometer so that concrete temperatures can be monitored. Subsection 
601.03.09 D) of the Specifications requires an indoor-outdoor thermometer to 
monitor curing temperatures adjacent to the concrete and beneath the insulation. 

 
.0741 Cold Weather Concrete - When concrete is placed in cold weather the 

minimum curing temperature of Subsection 601.03.09 D) of the Standard 
Specifications will apply.  When required, the contractor should submit, prior 
to cold weather concrete placement, a written request to the Project Engineer 
including in detail, proposed methods of maintaining the minimum curing 
temperature and methods for keeping the concrete moist. In cold weather, 
some contractors may wish to cover concrete with insulating blankets to 
utilize the concrete's internal heat of hydration to help meet temperature 
requirements. If the placement is of sufficient mass and well protected, this 
method may be satisfactory. Heaters may also be necessary.  It should be 
clearly understood that the required temperatures referred to as minimum 
curing temperatures, i.e. 45º F for 3 days and 40º F for 4 additional days, are 
the temperature of the concrete itself and not the surrounding air. 

 
The Project Engineer should never demand a particular heating method in 
enforcing cold weather concrete specifications, but should maintain a position 
of approving or disapproving the contractor's proposed methods. 
 
Temperatures of the concrete should be checked at least twice a day and these 
times and temperatures should be recorded on daily inspector reports. The 
contractor should be immediately advised of any deficient temperature 
readings and proper action taken to bring curing temperature within 
specifications requirements should be noted. 
 
It is very important to avoid the possibility of a flash set when it becomes 
necessary to heat mix ingredients at the concrete plant.  In order to do this, 
when water or aggregate is heated above 100º F, the water and aggregate shall 
be mixed prior to the addition of cement and the mixture of water and 
aggregate shall not exceed a temperature of 90º F when the cement is added. 
 
If drilled or formed holes remain in concrete through the winter months, 
precautions shall be taken to prevent water from freezing in them.  Several 
methods may be used to accomplish this and their effectiveness should be 
checked periodically throughout the winter. 

 
 .0742 Hot Weather Concrete - In hot weather, efforts must be made to maintain the 

temperature of the mixture below 90º F. This can be accomplished by many 
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methods and the Project Engineer should not direct the contractor to use a 
specific method. A position of approving or disapproving the contractor's 
methods should be maintained. Water should be sprayed on reinforcing steel 
and metal forms to keep them relatively cool. 

 
.0750 Curing Concrete - All concrete other than that in pipe culvert headwalls requires 

curing.  This is accomplished by wet curing or application of membrane curing 
compound. All surfaces which will receive a masonry coating, concrete stain, 
stone veneer, thin-film coating or additional concrete must be wet cured. The wet 
cure is required because the membrane curing compound will not allow a good 
bond at these surfaces. All other surfaces may be cured by application of a 
membrane curing compound, commonly called "curing compound".  For bridge 
deck curing requirements, refer to Subsection 609.03.12 of the Standard 
Specifications. The Project Engineer may exert authority to suspend future 
concrete operations on a project until curing operations are adequate. 

 
Concrete which cannot be cured by curing compound must be wet cured for not 
less than 7 days.  A wet cure consists of covering the concrete with a double 
thickness of burlap or an acceptable substitute.  This covering is kept continually 
wet for the duration of the 7-day curing period.  When artificial heat is used, a 
means of maintaining moisture on the concrete and in the surrounding air is 
required. 

 
White pigmented curing compound is only allowed on bridge decks and top or 
bottom slabs of box culverts.  Other properly patched and approved structure 
surfaces may be sprayed with clear curing compound.  Curing compounds must 
be agitated before use.  The curing compound drums usually contain an agitator to 
which a crank can be attached.  Dilution of curing compound is not permitted, but 
warming in a water bath to approximately 100º F to increase fluidity, is permitted. 

 
Curing compound may be applied in one application.  If uniform coverage is not 
obtained with one application, the contractor shall be required to make two 
applications. The first application should be applied as soon as practical after the 
concrete has been textured and is sufficiently stable to prevent the spray from 
damaging the surface or as soon as forms are removed and voids are patched. 
When required, the second application should immediately follow the first and be 
applied approximately ninety degrees in direction to the first application. 

 
During the second application an effort should be made to spray extra compound 
on the light areas of the first application. The application rate should be 
continually monitored by the inspector to ensure thorough coverage.  The curing 
compound must be applied by an approved pressure sprayer as described in 
Subsection 601.02.24 of the Standard Specifications.  

 
Curing compound, like wet burlap, must be maintained for 7 days.  Any areas of 
the compound which are damaged during this period must be resprayed, and areas 
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which are expected to receive heavy use should be protected.  When curing 
compound overspray falls on areas which are to receive a masonry coating or 
additional concrete, these areas should be thoroughly cleaned. 

 
Curing requirements are easily overlooked and the Project Engineer must exert an 
extra effort to ensure the Standard Specification requirements are enforced. 
Curing procedures and requirements should be thoroughly discussed with the 
contractor well in advance of concrete placement in order to ensure a mutual 
understanding of specification requirements. 

 
Curing compound should never be applied to construction joints or to bridge 
decks that are to receive an overlay, nor onto reinforcement bars.  If done, if must 
be completely removed by whatever means necessary. 

 
.0760 Concrete Surface Finish   

 
.0761 General - There are 3 types of concrete surface finish.  These are ordinary, 

masonry coated and floated surface finish.  All concrete surfaces require an 
ordinary surface finish.  Some surfaces also require either a masonry or 
floated surface finish. 

 
The contractor's finishing methods should result in a smooth, even textured 
concrete surface.  As soon as the concrete has attained sufficient strength, all 
form ties, anchorages, and tie wires should be removed. All cavities and 
depressions must be cleaned, pointed, filled with mortar, cured, and finished 
in accordance with Subsection 601.03.18 A) of the Standard Specifications.  
Irregular projections, fins and form bulges shall be removed from all surfaces 
which will be exposed in the finished structure. 

 
.0762 Ordinary Surface Finish - The ordinary surface finish will provide a surface 

uniform in color, texture, and smoothness.  Each face of a structure should be 
inspected and accepted individually.  If the contractor exerts care in form 
construction and vibrates and spades the concrete sufficiently during 
placement, it will save much finishing effort after form removal. 

 
Many times a contractor will delay providing an ordinary surface finish.  This 
should be strongly discouraged, because patches bond to "green" concrete 
much better than to hardened concrete.  The specifications require the 
ordinary surface finish immediately after form removal.  The Project Engineer 
will have to use discretion in determining when an ordinary surface finish 
should be provided during cold weather.  The ordinary surface finish must be 
protected from freezing. 
 
In order to make patches on an uncontaminated surface and to get the proper 
cure on these patches, the ordinary surface finish should not be delayed.  The 
enforcement of these timely requirements will require a special effort by the 
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Project Engineer and his personnel. 

 
.0763 Masonry Coating Surface Finish - After concrete surfaces have received an 

approved ordinary surface finish, some will also require a masonry coating 
surface finish.  Surfaces to receive a masonry coating surface finish are 
depicted on the project plans or are specified in Subsection 601.03.18 B) of 
the Standard Specifications.  These surfaces shall not be cured with curing 
compound.  This surface finish consists of the application of a masonry 
coating by brush, roller, or sprayer in accordance with the manufacturer's 
recommended practice.  Only coatings on the Division of Materials approved 
list should be used. 

 
Care shall be taken to ensure that the surface to receive the coating is clean 
and free from dust and oil.  Bridges which carry traffic before coating 
application could require extensive cleaning.  Since the bond between the 
concrete and coating is critical, a clean surface is imperative. 
 
It is a false concept that a masonry coating will cover deficiencies in the 
ordinary surface finish.  Many times the coating will accentuate irregularities, 
therefore, a good ordinary surface finish is still absolutely important.  Before 
the masonry coating is applied, air holes in the concrete should be filled with 
the coating or an approved mortar.  Mortar must be thoroughly cured before 
the application of most masonry coatings. 
 
Masonry coating shall be applied in strict conformance with the 
manufacturer's recommendations.  These recommendations are found in the 
coating manufacturer's brochures which the contractor must provide the 
Project Engineer.  Water based coatings require wetting the concrete surface 
prior to their application.  This presents a special problem concerning 
protection of the applied coating during early spring and late fall when 
overnight temperatures may unexpectedly fall below freezing.  An overnight 
freeze may cause the coating to spall off the concrete.  Solvent based masonry 
coating requires dry surface for application but is less affected by cold 
temperatures. 

 
The Project Engineer should ensure that abutment backwalls which will be 
made inaccessible by the erection of beams are coated before beam erection. 
The masonry coating must be applied to a depth of 6 inches below adjacent 
backfill.  Therefore, the coating should be applied before final grading and 
dressing operations.  An excessive thickness of coating should be avoided 
since it will not cure properly. 

 
.0764 Floated Surface Finish - The third type of surface finish is floated. Surfaces 

such as tops of pier caps, bridge seats, tops of formed walls, culvert slabs, etc. 
will receive this type finish. The floated surface finish should be constructed 
in accordance with Subsection 601.03.18 C) of the Standard Specifications.  
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In order to provide this finish, a slight excess amount of concrete must be 
placed in the forms.  Special care should therefore be taken to ensure that the 
concrete is finished to proper grade. 

 
.0765 Surface Textures - Surfaces that receive wear from vehicles or pedestrians 

are given textures for skid resistance.  The 2 most common textures are 
broomed and tined.  New bridge decks are tined and most deck overlays and 
sidewalks are broomed.  Refer to the project specifications to find which is 
required.   

 
.0770  Construction Date, Load Design, and Drawing Number Identification - All 

bridges and box culverts require a stenciled construction date and drawing 
number.  This date will be the year the contract was executed, not the year the 
structure was completed.  The plan drawing number is different for each structure. 
Bridges with a clear span of 20 feet or more also require the bridge design load 
capacity be stenciled on them.  All bridges require the stenciled name of the 
contractor and subcontractor, if applicable.  All of these identifications shall be 
located and constructed in accordance with the plan referenced standard drawing 
and Subsection 601.03.19 of the Standard Specifications.  The location of these 
identifications should be discussed with the contractor at an early date so that 
their placement will be correct.  The stencils will always be on the inlet ends of 
box culverts unless the construction consists only of an extension on the outlet 
end, in which case the stencil should be on the outlet end.  Refer to Section 63-
08.1100 of this manual on Prestressed Concrete for locations on prefabricated 
deck sections that have no suitable location on the abutments for the stencil. 

 
.0780 Investigations of Low Strength Concrete - If cylinder strengths indicate that 

low strength concrete may be present in a structure, the Project Engineer shall 
investigate the concrete in accordance with KM 64-314. 

 
The District Materials Engineer should automatically investigate any in-place 
concrete which is represented by a low strength cylinder report. The Project 
Engineer should, however, pursue the problem and provide the DME necessary 
assistance. The District Materials Engineer will furnish the Project Engineer, 
Branch Manager for Construction, and Central Office Construction Engineer the 
results of the investigation.  It will be the responsibility of these individuals to 
interpret these results, to decide on any action necessary, and to issue instructions 
to the contractor accordingly. 
 
This does not relieve the Project Engineer from executing the other procedures 
outlined in KM 64-314. 
 

63-08.0800 REINFORCING STEEL 
 

.0810  General - Reinforcing steel is placed in concrete to resist stresses due to flexure, 
shear, tension, compression and temperature changes.  In general, the furnishing 
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and placement of steel reinforcement shall be in accordance with Section 602 of 
the Standard Specifications.  Material requirements for reinforcing steel are 
covered in Section 811. 

 
Reinforcing Steel is specified by the bar number which indicates its diameter in 
eights of an inch.  For example, a No. 4 bar has a diameter of one half-inch or a 
No. 11 bar will have a diameter of 1 3/8 inches, etc.  The bar size is rolled in the 
bar at intervals along its length.  The weight per foot and nominal dimensions 
according to bar size are to be found in Subsection 602.04.01 of the 
Specifications. 

 
See Exhibit No. 63-8-37 for information pertaining to the grades and 
identification marks of reinforcing steel. 

 
.0820 Checking Plans for Errors - As soon as possible after receiving bridge plans, the 

Project Engineer should ensure that the plan quantity and dimensions of bridge 
and culvert reinforcement is checked by an experienced inspector.  This is very 
important.  Bars omitted from the bill of reinforcement should be noted. Epoxy 
coated steel designations should be verified.  If errors are noted, the District 
Construction Office and contractor should be immediately notified.  This 
notification should prevent the contractor from ordering unnecessary reinforcing 
steel.  Reinforcing steel errors caught after delivery to the job-site may be costly 
to the Department.  After notification of an error, Central Office will verify the 
error through the Division of Structural Design, and a plan revision will be issued. 
 Some minor errors may not require revised plans. 

 
.0830 Quantity Adjustments - It is extremely desirable to discover any major errors in 

reinforcing steel before the steel is delivered to the project.  When plan errors are 
not discovered prior to fabrication, any steel which cannot be utilized in the 
structure must be purchased by supplemental agreement.  The unused steel will 
then be turned over to District Maintenance. Generally, any reinforcing steel of 
this nature will be paid by supplemental agreement.  The price will be established 
by the contractor's invoice cost plus delivery and handling cost, if applicable.  If 
the plan error involves a change in reinforcing steel quantity, the change order 
should also reflect this change. 

 
.0831 Salvage Value - On Federal Aid Projects, federal participation may be 

withheld on the salvage value of the reinforcing steel that the state 
maintenance receives.  If the nature of the reinforcing steel is such that 
Maintenance wants it, then the price previously mentioned, as being 
established by invoice, etc., should be entered in the supplemental agreement 
as a non-participating item.  As has been the case in the past, Maintenance 
may be able to use the straight bars but may not want the bent bars.  In this 
instance, an estimate of the steel poundage going to Maintenance would be 
made and entered in the supplemental agreement as a non-participating item. 
This remaining steel would not have a salvage value and should be entered as 
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a participating item with the contractor requested to dispose of it.  This 
procedure is rather involved and should not be implemented unless a 
substantial quantity of reinforcing steel is involved. 

 
.0840 Job-Site Storage - Reinforcing steel shall be protected at all times from damage.  

Bars bent out of shape in handling or shipping shall be straightened before being 
placed on the work.  Sharp kinks are cause for rejection.  Heat shall not be 
utilized in straightening steel. 

 
Reinforcing steel shall be stored in a neat, workmanlike manner on the project. It 
should not be stored on the ground but should be supported off the ground in a 
manner satisfactory to the Project Engineer, usually on lumber.  Dumping of steel 
from a truck or placing in haphazard piles is not to be tolerated.  If possible, the 
steel should be stored near the structure in which it is to be used.  Epoxy coated 
bars should cleaned by wire brush if necessary and any nicks, scrapes or cuts 
should be touched up before placing in deck. 

 
.084l Epoxy Coated Steel - Epoxy coated reinforcing steel, when handled, requires 

special precautions to prevent damage to the epoxy coating. Bands which 
secure bar bundles should be lined. Nylon slings or protected cables should be 
used to lift epoxy steel. Care shall be taken to prevent adjacent bar bundles 
from shifting so that epoxy coating is not scratched. Extended outdoor storage 
of epoxy coated steel at the job-site should be avoided. If bars are stored 
outside, storage should be limited to 2 months or less.  If the outdoor storage 
is expected to exceed 2 months, the bars should be kept off the ground and 
covered for protection against moisture and sunlight. 

 
.0850 Sampling and Testing - Reinforcing steel shall be sampled and tested in 

accordance with Subsection 811.02.02 of the Standard Specifications and the 
procedures set forth in the Division of Material's "Field Sampling and Testing 
Guidance Manual."  It is acceptable practice to either saw or burn a bar to obtain a 
sample.  If burning is used, an extra inch of length should be added to each 
burned end.  Do not burn epoxy coated steel.  The epoxy coating is flammable 
and the fumes are toxic. 

 
.0860   Placing and Fastening - All placing and fastening of reinforcing steel shall be in 

accordance with Subsection 602.03.04 of the Standard Specifications. 
 

Reinforcing steel must be secured in the correct position before concrete 
placement is begun.  The Project Engineer or the project inspector should check 
the steel for correct positioning before concrete placement is started and again 
during the concrete operation to be assured no shifting has occurred.  The spacing 
and concrete cover on reinforcing steel are design features. Positions shown in the 
plans are necessary to obtain the required strength in the structure. 

 
The contractor is responsible for placing the reinforcing steel and allowing a 
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sufficient time thereafter to permit inspection and approval by the Project 
Engineer or the Inspector prior to beginning concrete placing operations.  Any 
concrete placed contrary to this requirement is subject to rejection in accordance 
with Subsection 105.12 of the Standard Specifications. 

 
Special attention should be given to the location of steel which will be in the 
vicinity of drilled anchor bolt holes.  Mislocated steel may require that it be 
severed or the anchor bolt relocated.  Neither of these is desirable.  All steel 
reinforcement, other than that for bridge slabs, shall be placed and tied to the 
requirements and tolerances of Subsection 602.03.04 of the Standard 
Specifications.  Section 609 applies to bridge slabs.  Exhibit 63-8-38 provides 
guidance for inspection and acceptance of epoxy coated reinforcing steel as well 
as recommended construction practices. 

 
.086l Cleaning - When secured inside structure forms, steel reinforcement shall be 

free from dirt, loose rust, paint, oil, grease, and curing compound.  Any 
substance which could prevent a good bond between the steel and concrete 
should be removed.  Reinforcing steel should be thoroughly inspected as it is 
placed.  Most foreign substances such as dirt and rust can be removed by wire 
brushing.  Sometimes a contractor may prefer to sandblast the reinforcing 
steel when a large area is dirty or utilize a solvent or detergent to remove oily 
substances.  Do not sandblast epoxy coated steel. 

 
.0862 Splicing - Reinforcing steel shall be furnished according to plan lengths, with 

splices of the proper lap and at locations shown on the plans. Always ensure 
that the minimum specified lap is provided.  Extra length may be provided for 
the possibility of lowering footings and extending column lengths.  Spliced 
bars should be tightly wired together and should be in contact along the entire 
length of the lap. 

 
All splices whether straight bar, spiral, or metal mesh shall be made in 
accordance with Subsection 602.03.06 and 602.03.07 of the Standard 
Specifications.   
 
If mechanical or welded splices are allowed by structure plans, they shall be 
performed in strict compliance with the plans, Standard Specifications, and/or 
manufacturer's recommendations.  When field added splices are used, special 
care shall be taken to ensure that enough clearance is left between adjacent 
bars to provide for complete concrete encasement of all steel.  Generally all 
mechanical splices are sampled and tested to ensure that the splice develops 
more strength than the bar.  It generally is required to exceed 125 percent of 
the tensile strength of the bar.  If lap splices are used, ensure that that the 
splice does not interfere with the proposed cover. 

 
.0870 Bridge Decks - The placement of reinforcing steel for bridge decks shall meet the 

tolerance stipulated in Subsection 609.03.03 of the Standard Specifications.  See 
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Section 63-08.1200 of this chapter for information pertaining to bridge decks. 

 
 

63-08.0900 STRUCTURAL STEEL 
 

.0910 General - The Project Engineer should be thoroughly familiar with the details of 
all phases of bridges and be sure the project inspector is properly instructed in all 
phases of steel bridge construction prior to the beginning of work.  Section 607 of 
the Standard Specifications governs the construction of steel bridges. 

 
.0911 Mill Test Reports - All major structural steel, including bolts, is required to 

have mill test reports with actual physical and chemical test results.  These 
test reports must be checked by the Division of Construction to verify 
compliance with the applicable specification.  When structural steel is 
inspected by an outside testing agency, then that agency checks the test 
reports and the test reports will be distributed to the Project Engineer by the 
Division of Construction.  Appearance of the inspection company's seal stamp 
on steel members signifies that test reports are approved. 

 
Minor structural steel such as armored edges and build-up plates on expansion 
dams to accommodate overlays are only required to be commercial grade steel 
and neither mill test reports nor certifications are required. 
 
Test reports for H Piles are reviewed and approved by the Project Engineer.  
This is the only steel, requiring test reports, which is accepted solely by field 
personnel because of the complexity of other specifications.  See exhibit 63-8-
15 for additional information.   

 
.0920 Bridge Seats - Subsection 601.03.09 A) of the Standard Specifications require 

that bridge seats on pier or abutment risers which directly support steel bearings 
be constructed monolithically with the cap and 1/8 inch higher in elevation. 

 
After the concrete has thoroughly hardened, it shall be ground down to the plan 
elevation using a Carborundum stone grinder until the finished surface, checked 
with a spirit level, shows no variation in excess of 1/32 inch above or below a true 
level plane.  This is very important in order to assure a level uniform surface 
which will provide uniform bearing. 

 
Precise location of the bearing lines and substructures is critical for steel 
construction due to design and fabrication concerns.  Bridge seat elevations 
should be constructed to the elevation detailed on the plans so that holes for 
connection of the component sections of the steel superstructure will be properly 
aligned.  The centerline of bearings of piers and abutments must be precisely 
located. 

 
.0930 Fabrication - During the fabrication phase of steel bridges, the fabricator will 
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prepare shop drawings which will be submitted to the Division of Structural 
Design for their review.  This review will be obtained before fabrication begins.  
Each reviewed drawing will be stamped by the Division of Structural Design.  
The steel will be assembled, checked by the Department's inspectors, and match 
marked as detailed on the shop drawings.  Future erection in the field will be 
accomplished using the shop drawings which detail where each match marked 
piece fits in the structure.  Prior to the structural steel being shipped from the 
fabrication shop, the inspector will determine its acceptability. If it meets 
approval, based on all of the contract requirements, the inspector will place the 
Inspection Agency seal signifying approval in a visible location on each member. 
  

 
.0931 Prefabrication Meeting – As a function of Central Office Construction, a 

meeting will be held at the fabrication shop before any structural steel work is 
started.  This meeting is to discuss the fabrication and delivery schedule, weld 
procedures, shop inspection by the Cabinet’s consultant, testing types and 
frequencies, Requests for Informations (RFI’s), shop drawings, etc.  This 
meeting should be followed up by a general walk through of the shop which 
usually results in more communication of the shops processes.  This meeting 
shall be attended by the fabricator, C.O. Construction, and the Cabinet’s 
consultant inspection service.  The contractor is not required nor is the District 
or the designer, but they can attend.  The consultant is required to document 
the meeting and provide all with a report.  C.O. Construction will generally 
run the meeting. 

 
.0932 Shop Inspections – Another function of Central Office Construction is to 

conduct periodic shop inspections.  These are not necessarily scheduled or 
conducted as a meeting.  These inspections may coincide with the C.O. Field 
Engineer visit to deal with fabrication problems.  Essentially C.O. is 
conducting a walk through of the shop to provide assurance of the quality of 
the fabrication and to provide a check of the Cabinet’s consultant.  See the 
Exhibit 63-8-32 that provides details of the inspection.  The field engineer 
shall write a report of his visit. 

 
.0933 Fabrication Documentation – The Central Office Construction Field 

Engineer in charge of the project shall keep the District and other entities 
informed of all reports, drawings, and other information although it will 
generally be for the records only. 

  
.0940  Project Site Inspection - When the structural steel is received on the project, it is 

very important that the Project Engineer or the project inspector make a close 
visual inspection as soon as possible. 

 
It must be recognized by the Project Engineer that, even though the structural 
steel must be stamped with the Inspection Agency Seal as pointed out above, the 
presence of this seal does not mean the steel should be automatically accepted as 
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delivered to the project.  The field inspection is critical and must be thorough.  It 
will be the last opportunity for anyone to really take a close look at the steel. The 
project contractor bears full responsibility for the condition of the steel.  It should 
be inspected for shipping damage and any noticeable fabrication oversights.  The 
following is a list of the most commonly noted deficiencies, which when found, 
should be reported to the Central Office Division of Construction for an opinion 
on correction or rejection of the steel: 

 
1. Bearing stiffeners shall be milled or ground to secure an even bearing 

against the flanges.  Open space between ends of bearing stiffeners and 
flange is not permitted. 

2. Intermediate stiffeners shall fit sufficiently tight to exclude water after being 
painted. 

3. Flanges not at right angles to webs. 
4. Bows or kinks in web plates, flanges, and stiffeners. (Especially where it 

was tied down.) 
5. Unacceptable welds such as weld overlaps that have not been properly 

faired, excessive porosity in welds, and cracked or broken welds.  
(Incomplete welds are sometimes found in the flange to web welds at end of 
girders when run-off tabs were not used.) 

6. Weld efflorescence as evidenced by a gray-white deposit around welds and 
caused by lack of neutralization or incomplete cleaning of welds. 

7. Fill plate or splice plates tack welded to girders.  Tack welds should be 
removed and ground smooth prior to bolting. 

 
.0950  Storing Structural Steel - The Project Engineer should be sure the steel is 

properly stored by checking to see that it is adequately supported and blocked 
above the ground.  It should be stored in a properly drained area and adequately 
braced to prevent it from being blown over by high winds. An acceptable method 
of bracing girders should include braces from ground and connections between 
girders.  This should be done in a satisfactory manner before any partial payment 
is made.  The Project Engineer should make sure that the area is flagged or 
marked properly to protect against other construction activity.  The stored steel 
should be checked regularly for settlement or damage.   

 
.0960  Erecting Structural Steel - The Project Engineer or the project inspector should 

discuss the contractor's erection scheme in detail with the project superintendent 
prior to erection.  Any necessary falsework bents should be checked and approved 
for load carrying ability and structural integrity.  The contractor's proposed 
method of lifting the girders should be reviewed.  Lifting points must be located 
in such a manner as to prevent buckling of the members. 

 
Lifting lugs that damage the flanges by causing indentations in the steel will not 
be permitted. 

 
Prior to erection of any structural steel, the distance between the centerlines of 
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bearing must be accurately measured.  Any discrepancies must be satisfactorily 
resolved before erection is begun.  The use of "Come Alongs" is sometimes 
necessary in steel erection but should not be permitted to fit or pull together 
members where excessive sweep or distortion occurs because it will leave 
excessive residual stresses in the steel. 

 
Structural steel should be erected in accordance with approved erection drawings. 
 The steel should be inspected to be sure the erection sequence will allow the 
required positioning for all members to be properly fitted.  It is sometimes 
necessary to begin erecting girders from one particular side in order to be able to 
fit the diaphragms.  Care should also be exercised in positioning the diaphragms 
on the correct side of the stiffener. 

 
.0961 Steel Nuts and Bolts 

 
1. High Strength Bolts - High strength bolts should be visually inspected to 

be sure they are A325.  An A325 bolt can be identified by three radial 
lines on the top of the head (unless weathering steel is specified), the 
legend "A325" stamped on the head, and the manufacturer's mark.  
These identifying marks must be on the bolt heads.  Heavy semi-finished 
hexagonal nuts, manufactured in accordance with ASTM A325 are 
identified on at least one face by the correct letter or mark symbol for 
that grade of nut.  Bolts should also be clean and free of rust. Sampling 
and testing of bolt, nuts, and washers shall be in accordance with the 
Division of Material’s Field Sampling and Testing Manual. The 
Division of Materials also has the ability to tension test bolts to assure 
strength characteristics, when requested. 

 
2. Rotational Capacity (Lubricant) Test For Structural Steel Bolts - The 

Rotational Capacity Test is required for all plain, galvanized, and 
weathering structural steel bolts, nuts, and washers.  This test is used to 
determine if the components of the structural fastener can be used 
together to obtain the required tension without damage to any parts of 
the assembly and without excessive torque.   
 
The Rotational Capacity Test is included in Subsection 813.09.02 of the 
Standard Specification.  A detailed description of performing the R. C. 
Test is also included in this Manual as Exhibit 63-8-39.  This exhibit 
includes a worksheet for performing the R. C. Test and a Certification 
Sheet for recording the results.  Note the R. C. Test is to be performed 
by the contractor and should be witnessed by Department Personnel. 
 
The most common cause of rejection as determined by the Rotational 
Capacity Test is due to excessive torque.  This is usually caused by lack 
of lubrication, and/or weathered or rusted bolts or nuts.  Fasteners which 
fail the R. C. Test for these reasons may be cleaned and relubricated and 
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used in installation, provided they pass a subsequent R. C. Test. 
 
The required tension and the turn test tension shown in the Standard 
Specification and the exhibits are for ASTM A325 bolts only.  If the 
plans call for ASTM A490 High Strength Bolts, contact the Central 
Office, Division of Construction, to obtain the tensions required. 
 

3.  Storage  -  The bolts should be stored in a clean dry area protected from 
the elements as approved by the Project Engineer.  Only the bolts 
necessary for use during a work shift should be removed from the 
storage area during that shift.  Any left over bolt assemblies from a shift, 
especially from opened containers, should be considered a separate lot 
for testing during the next work shift.    

 
.0962 Bolting Members - The project inspector shall observe the installation of 

bolts and determine that proper procedures are being followed.  Never allow 
the bolt tightening to proceed under method of "ironworkers calibrated ear." 

 
All joint contact surfaces shall be free of scale, burrs, dirt, paint and other 
foreign material, except tight mill scale on weathering steel, which would 
prevent solid seating of the parts.  Splice plates should be checked and 
removed for cleaning, if necessary, prior to erection.  Before final tightening 
of the bolts in a joint, the plates or members to be bolted should be brought 
into good, firm contact.  If over tightening of bolts is necessary to pull 
members together all bolts that exceed 110 percent of required tension should 
be removed and replaced.  (When using calibrated wrenches, an override is 
used to exceed the allowable or required cut-off.) 

 
Bolts shall be tightened in a connection by progressing systemically from the 
most rigid part of the joint to the free edges.  After all bolts have been 
installed in a joint with the calibrated wrench, the wrench shall be returned to 
"Touch Up" bolts previously tightened which may have loosened by  the 
tightening of subsequent bolts, until all are torqued the required amount.  A 
minimum 2 bolts in each connection and 10 percent of the bolts in large 
connections should be checked with the manual torque wrench, previously 
calibrated as specified. 
 
If one or more of the bolts in the connection are below the minimum tension, 
all the bolts in the connection must be checked.  Bolts may be torqued to the 
correct tension, loosened and retorqued one time.  Bolts tightened more times 
than this must be discarded and not reused. 
 
In making a connection, it is sometimes necessary to do a very slight amount 
of reaming on an occasional hole.  However, excessive reaming shall not be 
permitted.  Burning of holes to increase their size will not be permitted nor is 
burn cutting of any new steel to be permitted without prior approval by the 
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Central Office, Division of Construction.  The inspector should check that the 
correct plates are being used and oriented properly at the correct location 
before allowing any reaming of holes.   

 
.0963 Procedures for Tightening Bolts 
 

1.   Calibrated Wrenches - When this procedure is used to tighten bolts, the 
impact wrenches shall be calibrated wrenches which are properly 
adjusted to secure a bolt tension slightly in excess of the minimum 
required bolt tension given in Subsection 607.03.05 of the Standard 
Specifications.  The wrenches must be calibrated twice daily. 
 
These wrenches shall be calibrated by tightening bolts in a device 
capable of indicating actual bolt tension.  Not less than 3 typical bolts 
from the lot size being installed should be utilized in the calibration and 
the results averaged.  Power wrenches must be of such design that they 
can be adjusted to stall or cut out at the selected tension in 
approximately 10 seconds.  Sometimes "In Line" air regulators are not 
capable of performing this function satisfactorily, in which case, they 
should not be used.  One such acceptable tensile testing device is the 
"Skidmore-Wilhelm Tensile Testing Device."  Any similar device is 
satisfactory. The tensile testing device must also be used to check the 
manual torque wrench used by the inspector for either method of 
tightening bolts. 
 
When tightening bolts in the tensioning device for the purpose of 
calibration, a different bolt, nut and washer will be used each time. 
Additional use of the same bolt, nut and washer will result in widely 
varying tension-torque indications. 
 
The manual torque wrench may be calibrated at the same time the 
impact wrenches are calibrated using these tightened bolts.  Nuts shall 
be in tightening motion when torque is measured.  The average torque 
measured in the tests of three bolts shall be taken as the job inspection 
torque. 
 

2.  Turn-of-nut Tightening - A representative sample of not less than 3 bolts 
and nuts of each diameter, length and grade to be used in the work shall 
be checked at the start of work in a device capable of indicating bolt 
tension.  The test shall demonstrate that the method of estimating the 
snug-tight condition and controlling turns from snug tight to be used by 
the bolting crews develops a tension not less than 5 percent greater than 
the tension required by Subsection 607.03.05 of the Standard 
Specifications. 
 
Bolts shall be installed in all holes of the connection and brought to a 
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snug-tight condition.  Snug tight is defined as the tightness that exists 
when the plies of the joint are in firm contact.  This may be attained by a 
few impacts of an impact wrench or the full effort of a man using an 
ordinary spud wrench.  Snug tightening shall progress systematically 
from the most rigid part of the connection to the free edges, and then the 
bolts of the connection shall be retightened in a similar systematic 
manner as necessary until all bolts are simultaneously snug tight and the 
connection is fully compacted.  Following this initial operation, all bolts 
in the connection shall be tightened further by the applicable amount of 
rotation specified in Table 5 of the AISC Specifications for Structural 
Joints.  During the tightening operation, there shall be no rotation of the 
part not turned by the wrench.  Tightening shall progress systematically 
from the most rigid part of the joint to its free edges. 

 
3.  Direct Tension Indicators  -  Most projects will require checking the bolt 

tension by using direct tension indicators.  There are many different 
types of tension indicators.  The most commonly used direct tension 
indicators in steel structures are essentially washers with raised dimples 
that compress when the proper tension is applied to the bolt.  The bolt 
tension is checked by inserting a feeler gage between the dimples of the 
DTI to see that it was properly compressed.  The Project Engineer and 
inspector should become familiar with the manufacturer's specific 
instructions for installation.  Normally, the DTI will be installed under 
the bolt head or the non-turned element of the bolt assembly.  In some 
cases the bolt assembly may have to be oriented so that the bolt head and 
DTI are inaccessible to check for proper compression.  In these rare 
cases the DTI may be installed under the nut or the turned element.  
Installation in this manner requires additional hard washers and bolt 
length.  The manufacturer’s instructions should be consulted for 
additional installation requirements.   Once the dimples of this type of 
DTI have been compressed to any extent, they may not be reused. 
 
Before installing any DTI bolt assemblies on a project, test at least three 
different bolt assemblies including the DTI in a device that will indicate 
the bolt tension.  This will show that the DTI is compressing properly at 
the correct tension.  Check at least 10 percent (not less than 2) of the 
bolt assemblies in each field connection with a feeler gage at the DTI 
according to the manufacturers directions.  Generally, this means that 
the gage will not enter the gap of the DTI in at least half of the insertion 
points.  Visually inspect the bolts not checked with the feeler gage to see 
that the DTI is compressed.  If the bridge is to receive a field coat of 
paint, check that the gaps behind the indicators are sealed by the paint. 

 
.0964 Field Welding - Field welding shall not be permitted on any portion of a steel 

structure unless specifically required by the plans or permitted in writing by a 
Central Office Construction Field Engineer upon checking with the Division 
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of Structural Design, and then only in the manner and at locations designated 
in the written authorization.  Welding shall not be used to attach falsework 
support brackets, clips, gussets, filler plates, etc., to load carrying members. 

 
.0965 Anchor Bolts - Anchor bolts holes shall not be drilled and anchor bolts shall 

not be set until all structural steel is erected and all bolts properly torqued 
throughout the structure.  Exceptions may be made on large river crossings; 
however, these exceptions require the approval of the Central Office.  Anchor 
bolt holes should be carefully located to avoid the steel reinforcement.  
Anchor bolt holes shall be covered or otherwise plugged to prevent water 
from standing.  This will prevent formation of ice and the holes will be dry 
when hot molten lead is poured around the bolts.  The anchor bolt should be 
heated so that it will not cool the molten lead before it reaches the bottom of 
the hole.  The hole must be completely filled to the top of masonry plate.  
When the plans allow grouting of the anchor bolts, the grout must be an 
approved type and fluid, so that the hole can be partially filled and the anchor 
bolt inserted to cause the grout to flow out the top of the hole. 

 
.0967 Bearings - Careful consideration should be given to the setting of bearings.  

Consult the plans for any notes pertaining to the bearings.  Calculations may 
need to be made to determine the amount of expansion or contraction of the 
girders due to the temperature changes of the steel in order to obtain the 
proper inclination of each bearing for the temperature at the time of setting.  
Also, the anticipated elongation or angular change of the bottom flanges of 
simple span girders due to the dead load of the concrete slab should also be 
calculated in some cases, and this amount of elongation considered in setting 
the bearings so that they will be vertical at the temperature designated on the 
plans, usually 60˚ F.  Steel rocker bearings are now used most only in railroad 
bridges.  See Exhibit 63-8-40 for detailed instructions and an example of the 
necessary calculations in the setting of bridge rockers.  Elastomeric bearing 
pads may scoot under extreme temperature changes before a deck is placed 
because of inadequate weight of beams to hold the pads in place.  If slippage 
occurs or the beams are set during extreme temperatures, it may be necessary 
to jack up the beams for adjustment of elastomeric pads at "normal" 
temperatures. 

 
63-08.1000 WELDING 

 
.1010 General - The following statement is important and must be adhered to by the 

Project Engineer in every situation involving welding, "Except as shown on the 
plans, NO welding of any nature shall be performed on the load carrying 
members of a bridge without the written consent of the Central Office, Division 
of Construction, or an authorized representative, and then only in the manner and 
at the location designated in the authorization."  This includes installation of stay-
in-place forms and falsework. 
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Most structural steel welding in Kentucky bridges is performed in steel 
fabrication shops under the inspection of a qualified testing agency by consultant 
agreement. However, occasionally field welding is required and Department 
Engineers and Inspectors must have a working knowledge of the necessary 
requirements and good welding practices to properly inspect the work. 
 
Inspectors should also be safety conscious in that welding arcs are brighter than 
the sun (causing eye injury) and that sparks and spatters can cause fires or burns.  
Sparks can spray up to 30 ft away.  Thus inspectors should wear appropriate 
clothing and handle themselves accordingly. 

 
All field welding shall be done as specified in the current specifications for Road 
and Bridge Construction, special provisions, plan notes and the applicable 
American Welding Society, (A.W.S.) Specifications for Highway and Railway 
Bridges.  The ANSI/AASHTO/AW5 D1.5-2002 (or current edition) Bridge 
Welding code applies to welding main members.  In order to avoid any confusion, 
the project engineer should discuss welders, procedures, and other details with the 
contractor prior to welding so everyone knows the ground rules. 

 
All welding generally falls into one of 2 categories, either fillet or groove welds. 
Fillets welds are considered to be partial penetration welds and groove welds are 
either partial penetration or full penetration welds. 

 
NOTE:  Tack welds and ARC strikes on high tension members are known causes 

of cracks.  These shall be prohibited!!  Even when ground off, micro 
cracks may exist. 

 
.1020 Qualifying Welding Operators - Before a welder can perform any field welding 

they must be qualified by possessing a valid certification. 
 

.1021 Welder - Qualification and Certification - The Project Engineer must check 
the welder’s certification to determine that the welder is qualified for making 
the specified type and position of weld.  The certification must show that the 
welder has been qualified within the last 24 months and must have been tested 
and certified by a recognized state or private testing agency. The Division of 
Materials maintains a listing of approved vocational schools for testing 
welders and a listing of welders certified by that office, and may be contacted 
concerning their qualification. 

 
The Project Engineer must retain a copy of the qualification papers or welder 
qualification number in the project files on each welder performing on the job. 
 It can not be overstressed concerning the need to have qualified welders 
doing the work.  Other welding on the project such as cofferdams, shoring, 
jack supports, etc. also need to be completed by a qualified welder due to 
large amount of stresses these welded joints are expected to handle.  Keep in 
mind that allowable stresses for construction purposes generally are much 
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greater than that expected of permanent work.   
 
One exception to welder qualification is welding of stay-in-place formwork.  
This thin gauge galvanized metal is easily burnt through by an inexperienced 
welder.  Thus a welder competent in welding this type of formwork is 
preferred.  Refer to the exhibits for examples of welds. 
 

.1022 Welding Test - If the welder has no certification papers, or if they are invalid, 
the welder must pass a welder's qualification test before they can perform on 
the project.  This test may be either conducted by an approved vocational 
school, testing agency or the Division of Materials.  The Division of Materials 
maintains a list of approved testing agencies.  Testing procedures shall be in 
accordance with KM 64-110 and the results shall be submitted to the Division 
of Materials with the Form TC 64-753. 

 
NOTE:  KM 64-110 is applicable for splicing piles and minor structural steel 

repair.  Major structural steel repair shall require welder 
qualifications per AWS D1.5-2002 Bridge Welding Code (or current 
edition) which is more stringent. 

 
.1030 Welding Position - The ability of a welder to make the required welds is vital; 

and before a welder is permitted to perform any welding, the welder must be 
qualified to make the specified weld according to the position in which the weld 
will be made. 

 
.1031 Welds - All welds that will be encountered in actual construction shall be 

classified as (1) flat, (2) horizontal, (3) vertical, or (4) overhead in accordance 
with the definitions of welding positions described in Exhibit 63-8-41.  Each 
qualification weld shall be made in the position in which the welding will be 
performed in the work, except that test welds made in the 1F or 1G positions 
qualify for flat and horizontal fillet welding. 

 
.1032 Groove Weld Position - Plates shall be welded in the following positions: 

 
1. Position 1G (flat).  The plates shall be placed in an approximately 

horizontal plane and the weld metal shall be deposited from the upper 
side.  See Exhibit 63-8-42 (Detail A). 

2. Position 2G (horizontal).  The plates shall be placed in an approximately 
vertical plane with the groove approximately horizontal.  See Exhibit 
63-8-42 (Detail B). 

3. Position 3G (vertical).  The plates shall be placed in an approximately 
vertical plane with the groove approximately vertical.  See Exhibit 63-8-
42 (Detail C). 

4. Position 4G (overhead).  The plates shall be placed in an approximately 
horizontal plane and the weld metal deposited from the underside.  See 
Exhibit 63-8-42 (Detail D). 
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.1033 Fillet Weld Positions - Plates shall be welded in the following positions: 
 

1. Position 1F (flat).  The plates shall be so placed that each fillet weld is 
deposited from the upper side with its axis approximately horizontal and 
its throat approximately vertical.  See Exhibit 63-8-42 (Detail A). 

2. Position 2F (horizontal).  The plates shall be so placed that each fillet 
weld is deposited on the upper side of the horizontal surface and against 
the vertical surface.  See Exhibit 63-8-42 (Detail B). 

3. Position 3F (vertical).  The plates shall be placed in approximately 
vertical planes and each fillet weld shall be deposited on the vertical 
surfaces.  See Exhibit 63-8-42 (Detail C). 

4. Position 4F (overhead).  The plates shall be so placed that each fillet 
weld is deposited on the underside of the horizontal surface and against 
the vertical surface.  See Exhibit 63-8-42 (Detail D). 

 
.1040 Welding Electrodes - Welding electrodes are classified by the letter "E" and 4-

digit numbers, such as E 6010, E 7018, etc.  The letter "E" denotes a welding 
"Electrode."  The first two digits of the four digit number indicate the minimum 
tensile strength of the deposited weld metal in Kips per square inch (KSI).  The 
third digit indicates the position or positions in which the electrode is capable of 
making satisfactory welds; for example, "1" is an all position electrode, "2" 
signifies flat and horizontal positions only, and "3" is the flat position only. The 
fourth digit relates to the composition of the flux and type current to be used; "5", 
"6", and "8" are low hydrogen.  Only electrodes meeting the requirements of Part 
A and Part B of Chapter 4 of AWS D1.5-2002 Bridge Welding Code (or current 
edition) may be used. If there is any question regarding electrodes, the Central 
Office Division of Construction should be contacted prior to its' use. 

 
During the welding process, the electrode coating serves two purposes.  It forms a 
gas shield to prevent absorption of impurities from the atmosphere and flux in the 
coating purifies the molten metal.  Two characteristics of this method of welding 
are solidified slag on the weld face and weld splatter which sticks to the 
surrounding metal.  Both of these deposits are removed by chipping or scraping.  
Low hydrogen electrodes are susceptible to absorbing moisture and producing 
unacceptable welds.  It is for this reason that it is extremely important that the 
electrodes be kept dry.  The electrodes must be in tightly sealed metal containers 
when received and must be used within the specified time period (usually 4 hours) 
after opening or must be dried in an oven, as required. 

 
.1050 Field Welding - Generally, when field welding is necessary other than that used 

for splicing piling, it will be stipulated in the structure plans and/or the shop 
drawings.  The shop drawings will normally outline the complete approved 
welding procedure.  The Project Engineer must see that the procedure is followed 
exactly.  No changes in procedures may be made without prior approval of 
Central Office. Division of Construction. 
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Manual shielded metal arc welding (SWAW) is the most common form of 
welding in the field.  It is sometimes referred to as manual, hand, or stick welding. 

 
The sizes and lengths of welds shall not be less than those specified in detail 
drawings, nor shall they be substantially in excess of those requirements without 
approval.  The location of welds shall not be changed without the approval of the 
Central Office, Division of Construction. 

 
The base metal shall be prepared such that surfaces and edges to be welded shall 
be smooth, clean and free of rust, uniform, and free from fins, tears or cracks and 
shall meet all other requirements conforming to AWS Specifications.  The limits 
of acceptability and the repair of visually observed edge defects in plates shall be 
determined by discussion with the Central Office, Division of Construction.  
Members to be welded shall be brought into correct alignment and held in 
position by bolts, clamps, wedges, struts, or tack welds (when permitted) until 
welding has been completed.  (Tack welds that are welded over and melted into 
the final weld are permitted if properly performed.)   

 
The quality of the finished weld must be closely inspected to determine if the 
completed weld is acceptable.  The weld must have all slag removed so that the 
weld can be inspected.  The weld profile and size must be correct.  The welds 
must be free of cracks, and excessive porosity.  There should not be overlap along 
edges of weld passes and no undercut into base metal along edge of weld. 

  
Inspection tools can be made available from Central Office, Division of 
Construction to aide in weld inspection.  These include weld size gages and 
temperature sticks.  Please see the Exhibits for examples of welds and a discourse 
on non-destructive testing. 

 
The Central Office, Division of Construction should be contacted for approval of 
methods for correcting defective or unsound welds.  The minimum preheat and 
interpass temperatures shall be in accordance with the approved welding 
procedure.  Questions concerning any deviations from these specified 
temperatures should be directed to the Central Office, Division of Construction. 

 
Welds shall be cleaned and neutralized according to the current specifications 
prior to painting.  Exhibit 63-8-43 is attached to give the Engineer and his 
inspector guidance in interpreting welding symbols on project structure plans and 
shop drawings. 

 
.1051 Piling - Generally the use of welding is encountered more often by the Project 

Engineer in splicing piling than in any other case.  The welders doing this 
type of welding have to be qualified for the types of welds being used.  When 
steel bearing piling (H-pile) have to be spliced, the welder must be qualified 
for the overhead fillet position and the horizontal groove position for the 
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diamond plate splice and the horizontal groove and vertical fillet welds for 
"pile splicers". When cast-in-place (shell) pile need to be spliced, minimum 
requirements for a welder require qualification in the horizontal groove 
position. 

 
63-08.1100 PRESTRESSED CONCRETE 

 
.1110 General - Prestressed concrete members used for structures will generally be 

piles, I-beams, deck panels, box beam deck units, or box beam spread girders.  I-
beams and box beam spread girders are used to support conventional deck 
construction.  Box Beam deck units are positioned side by side to form a deck, 
which may or may not be overlaid with a wearing surface, depending on the 
plans. 

 
Section 605 of the Standard Specifications and the "Precast Prestressed Concrete 
Guidance Manual" provides complete and comprehensive requirements for 
prestressed and precast concrete members and should be read closely by the 
Project Engineer and any inspectors assigned to this type of work. 

 
.1111 Materials - Prestressed concrete members are normally inspected at the 

casting plant by a representative of the Division of Materials.  This inspector 
will stamp each member approved for shipment with the "Kentucky Oval" 
stamp. Members should not be unloaded from the delivery truck and certainly 
not erected if they do not bear this stamp, without first checking with the 
Division of Materials for an explanation.  It must be recognized by the Project 
Engineer that existence of the stamp does not indicate automatic acceptance of 
the prestressed member nor does it relieve the contractor of his 
responsibilities regarding the member. 

 
.1112 Test Reports and Certifications - Certifications for elastomeric bearing pads 

are transmitted to the Project Engineer during shipment of the members for a 
particular structure.  The test reports for the beams are placed on the Division 
of Material’s computer.  The acceptability of the test reports should be 
verified with the District Materials Engineer, by the Project Engineer.   

 
.1113 Engraved (Name) Plates - Difficulty is occasionally encountered in locating 

the design drawing number, construction date, design load and contractor's 
name on these type structures.  Do not omit the installation of any required 
engraved plates. If no poured-in-place concrete is available which is 
satisfactory for these plates, they should be placed on the exterior fascia of the 
exterior girder at the fabricating plant.  The following is a list of typical plate 
locations that are generally found satisfactory. Direct any questions to the 
Division of Construction, if there is a problem with these locations. 

 
Beam Supplier - Exterior face of exterior beam at abutment 
Contractor Name - Outside face of barrier wall near abutment 
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Date-Loading - Outside face of barrier wall near abutment 
Bridge Drawing. No.- Outside face of barrier wall near abutment 

 
Placement of any of the above inscriptions in an exterior beam is acceptable.  
Consult Standard Drawing BGX-006 for sizing the stencils. 

 
.1114 Shop Drawings - Shop drawings are required on both prestressed I-beams, 

and deck units but not for piles.  Shop drawings will be submitted to the 
Director, Division of Structural Design, for review in accordance with 
Subsection 605.03.05 B) of the Standard Specifications.  These drawings will 
normally be submitted by the contractor's designated fabricator.  The 
fabricator shall not begin work until review of the drawings is completed.  A 
reviewed copy will be sent to the Project Engineer and the District 
Construction Office for their files and use.  The contractor's shop drawings are 
also sent to the district office for distribution in most cases. 

 
.1115 Matching Grades - Reconstruction of an existing structure involves matching 

the new and old grades.  To avoid serious problems, profiles of the existing 
bridge should be taken and plotted.  The new profile should then be plotted 
for comparison, to ensure correct slab depths, cross slopes, and profiles at 
centerline and gutterlines.  
 
The use of precast pier caps and abutments to repair substructures requires 
careful consideration of the new seat elevations.  The existing profile should 
be established and each element of the superstructure; slab, haunch, beam, and 
bearing can then be subtracted to obtain the correct cap seat elevation.  Slight 
corrections can be made in the beam haunch to properly match the profile 
grade.  

 
.1120 Pre-Construction Conference - In addition to the information presented in 

Section 63-03.1100 of this manual, there are some subjects related to this type of 
work which should be discussed at this meeting. 

 
Normally, it is a plan requirement on superstructure replacement type projects 
that the contractor checks the plan grade, span lengths, girder skews, etc. against 
existing project conditions.  Any problems or discrepancies the contractor may 
have encountered as a result of this check should be discussed. 

 
All plan notes, proposal notes, etc. should be reviewed carefully along with any 
special information from the designer since each structure is a special case and 
may contain certain items to be done on an experimental basis. Inspection 
procedures for field checking the prestressed members should be discussed with 
the contractor as mentioned elsewhere in this Section and as deemed applicable to 
the particular situation by the District Construction Office and the Project 
Engineer.  A common problem on projects with only proposal notes and without 
plans involves distances designated as clear spans which are mistaken for distance 
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out-to-out or centerline of bearing to centerline of bearing.  The beam and span 
lengths on these projects should be checked closely. 

 
.1130 Field Inspection 

 
.1131 Preliminary Inspection - The Project Engineer or the Inspector should give 

the members a visual inspection after they are received at the job site and 
before they are unloaded.  This inspection is primarily to check for shipping 
damage but any other obvious defects should be noted. If any member is 
damaged or otherwise judged to be unacceptable, the contractor should be 
informed immediately of its condition and advised that it is unacceptable 
before it is unloaded. 

 
The reason for this inspection is to put the contractor on notice regarding a 
prestressed member that is obviously unacceptable before it is unloaded to 
afford a chance to return it to the fabrication plant with the least in-
convenience and expense. 

 
It must be recognized that some defects may be field corrected while others 
are uncorrectable.  Any proposal to attempt to correct the defects in the field 
must be made by the contractor and will have some bearing upon the decision 
to unload the member or return it to the fabricator.  If the contractor elects to 
make repairs in the field, they must outline the proposed repair procedure in a 
letter to the Project Engineer.  Final review and approval of this procedure 
must be made in the Central Office, Division of Construction.  The Project 
Engineer shall not render payment for any member that is unacceptable until it 
has been replaced with an acceptable member or is satisfactorily repaired.  
Under no circumstances should a member be set and anchored into place or 
have the lifting strands cut while its acceptance is in question. 

  
.1132 Erection Inspection - Most contractors elect to set the members into place 

onto the structure from the trucks.  This inspection will then, out of necessity, 
be after the members are in place.  The Project Engineer and/or the inspector 
should give the beams a thorough inspection.  Part of this examination should 
include a check to see that the fabricator finished the members as required by 
the specification.  It is the contractor's responsibility to satisfactorily correct 
or complete any unfinished work on the part of the fabricator. 

 
Another part of this inspection should include a close check of dimension 
tolerances.  The tolerances for various prestressed members are given in 
Subsection 605.03.08 of the Standard Specification.  A close check should be 
made for cracks, condition of the bearing area of the member, concrete 
patches on holes at draped strand hold-down devices, vertical camber in the 
member, length, etc. 
 
No member judged to be out of the specification requirements shall be 
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incorporated into the structure on a permanent basis until investigated by the 
District Construction Office and the Central Office, Division of Construction 
and corrected in accordance with their recommendations. 
 
The beams must be temporarily braced as they are set until permanent bracing 
can be established.  The beams must be tied off to the caps and not just to the 
adjacent beams.   

 
.1133 Finishing - The Project Engineer should inspect the prestressed units for the 

surface finish requirements of Section 605.03.07 of the Standard 
Specifications.  The plant inspector will have checked the surface finish at the 
plant, but a field inspection should be made to ensure no damage to the finish 
occurred during shipping. Careful consideration should be given to surfaces 
directly outside the location of the prestressed strands. The masonry coating 
requirements of Section 601.03.18 should be followed after the girders are in 
place. Generally, only the exterior face and bottom of the exterior girder gets 
masonry coated. 

 
 
.1140  Erection - The Project Engineer or the inspector should be sure the prestressed 

members are properly seated and bearing correctly.  For box beam deck units this 
needs to be done prior to tensioning the transverse tension rods.  The Project 
Engineer should check the contractor's falsework prior to placing the concrete 
deck on prestressed I-beams to be sure sufficient precautions have been taken to 
prevent exterior I-beams from overturning as the slab is placed.  This is 
sometimes done by physically tying the tops of the exterior girders together using 
reinforcing steel in the slab.  It is the contractor's responsibility to satisfy the 
condition and no additional pay is allowed for this work.  The Project Engineer is 
reminded that temporary supports will not be permitted under prestressed 
members when placing the concrete deck slab. 

 
.1150  Concrete Deck Placement - The steel stirrups protruding from the tops of 

prestressed I-beams or box beams should penetrate the reinforced concrete slab a 
minimum of 2 inches.  The Project Engineer should contact the District 
Construction Office who may contact the Division of Construction for guidance if 
this is not possible. 

 
Should the plans stipulate a pouring sequence, no changes in the sequence shall 
be permitted unless approved by the Central Office, Division of Construction and 
the designer. 

 
Should the plans require the concrete deck to be placed in its entirety before any 
concrete is allowed to set, a lot of attention should be placed on the amount of 
retarder used and the Project Engineer should be satisfied that this requirement 
can be met before placing of the slab is started. 
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63-08.1200 REINFORCED CONCRETE BRIDGE SLABS 

 
.1210 General - Much effort is required of a Project Engineer and assigned inspectors 

to ensure that bridge deck concrete is properly proportioned, mixed, transported, 
deposited, finished, and cured in such a manner as to provide a completed project 
in accordance with the applicable plans and specifications. 

 
Sufficient equipment, in good working order, must be furnished to the inspection 
personnel.  The importance of such equipment and its proper care must be 
impressed upon the inspectors.  Backup equipment should be available for all 
equipment. 

 
Information pertaining to concrete, reinforcing steel, and concrete bridges, in 
general, is contained in other sections of the guidance manual.  These sections 
should be referred to even though the information may be very similar to the 
contents of this section. 
 

.1211 Concrete Deck Placement - The steel stirrups protruding from the tops of 
prestressed I-beams or box beams should penetrate the reinforced concrete 
slab a minimum of 2 inches.  The Project Engineer should contact the District 
Construction Office who may contact the Division of Construction for 
guidance if this is not possible. 

 
Should the plans stipulate a pouring sequence, no changes in the sequence 
shall be permitted unless approved by the Central Office, Division of 
Construction and the designer.  The Contractor shall submit his request with 
the following information: a) retarder schedule which can keep the concrete 
plastic between phases, b) concrete delivery/placement in CY/hr, c) 
manpower and equipment, and d) past history of placements of this size.  The 
emphasis is to provide the Cabinet with assurances that the placement can 
take place without negatively affecting the bridge. 

 
Should the plans require the concrete deck to be placed in its entirety before 
any concrete is allowed to set, a lot of attention should be placed on the 
amount of retarder used and the Project Engineer should be satisfied that this 
requirement can be met before placing of the slab is started.  

 
.1220 Initial Project Review - A thorough preliminary review of the project is an 

important aspect in obtaining a good bridge deck.  This review should include, 
but not necessarily be limited to, the following subjects. 
 

.1221 Traffic Survey - Although the majority of the bridge slabs constructed will be 
on a new structure, some projects require that a new slab be constructed on an 
existing bridge while traffic is maintained.  As soon as such a project is 
assigned, the Project Engineer should make an extensive review of the traffic 
at the bridge site.  Any anticipated problems should be discussed with the 
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District Construction Office and the District Traffic Engineer.  
Recommendations or questions resulting from this review should be discussed 
with the contractor at the Pre-Construction Conference. 

 
.1222 Checking plan Quantities - Section 63-08.0820 of the Guidance Manual 

emphasizes the importance of verifying the plan quantities at any early date.  
This is especially true since epoxy coated reinforcing steel is used in most 
bridge slabs and the time to reorder may be longer than for uncoated steel. 

 
.1230 Inspection Upon Delivery - When reinforcing steel is delivered to the jobsite, 

spot checks should be made.  Any damaged bars should be noted and repaired or 
replaced at this time. Bars with variations in excess of the allowable tolerances 
shown in the C.R.S.I. Manual of Standard Practice referred to in Subsection 
602.03.03 of the Standard Specifications, should be rejected.  If the quality of any 
reinforcing steel is in question contact the District Materials Engineer or Central 
Office Division of Materials. 

 
.1240 Storage and Handling - Reinforcing steel should be stored and handled in the 

manner described in Section 63-08.0840 of the Guidance Manual in order to 
minimize damage to the steel.  Epoxy coated bars which require repair because of 
nicks or abrasions shall be repaired by the contractor using the epoxy repair 
material supplied by the manufacturer. 

 
.1250 Sampling and Testing - Reinforcing steel shall be sampled and tested as 

described in Section 63-08.0850 of the Guidance Manual and in accordance with 
Subsection 811.02.02 of the Standard Specifications and the Division of 
Material's “Field Sampling and Testing Guidance Manual." 

 
.1260 Steel Placement - The general conditions which apply to placing and fastening of 

reinforcing steel are described in section 63-08.0860 of the Guidance Manual and 
are to be followed where applicable.  Reinforcing steel for bridge slabs shall be 
accurately located and firmly held in position to the tolerances specified in 
Subsection 609.03.03 of the Standard Specifications. 

 
.126l Metal Supports - Generally an approved metal chair, as described in Section 

811 of the Standard Specifications, is used to support the top and bottom mats 
of reinforcing steel.  The Project Engineer should perform a close inspection 
to ensure that sufficient chairs are in place to prevent sagging of reinforcing 
steel under construction traffic.  

 
.1262 Tying Down Steel - Both top and bottom mats of steel shall be securely tied 

down at intervals no greater than 8 feet in both the longitudinal and transverse 
direction in order to prevent movement of the steel during concrete placement. 
 Wires used to tie the mats in place shall be no. 9 gauge (0.148 inch in 
diameter) and shall be coated as per Subsection 602.03.05 of the Standard 
Specifications.  Ties should be as vertical as possible since those ties that are 
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at an angle with the deck are often not snug and may tend to permit shifting of 
the steel. 

 
.1263 Splices - Early attention should be given to longitudinal splices in bridge 

decks since short splices found after the steel is in place will result in the 
contractor having to rehandle all of the longitudinal steel. Consult Section 63-
08.0862 of this manual for additional guidance on splice lengths and the use 
of mechanical or welded splices.   

 
.1270 Concrete Placement - Except for a few specific points, the guidelines which 

pertain to structural concrete in general, as discussed in chapter 63-08.0700 of the 
Guidance Manual, apply to Class "AA" concrete for bridge slabs also. 
 

.1271 Temperature Limitations - In addition to the requirements for temperature 
limitations and protection of concrete discussed in Section 63-08.0740 of the 
Guidance Manual, Class "AA" concrete for bridge slabs shall not be placed 
during the months of January and February. Cold weather is, however, 
encountered during months other than January and February and the Project 
Engineer is encouraged to make use of a seven-day weather forecast.  The 
Project Engineer is therefore directed to require a written request from a 
contractor detailing the proposed methods of maintaining minimum curing 
temperature, moist curing, and fire protection whenever there is a chance that 
cold weather may occur during deck placement and/or curing time. 

 
.1272 Nighttime Placement - If a nighttime placement is required, the Project 

Engineer should check the number and intensity of the lights.  Their location 
should be such as to satisfactorily illuminate all phases of the work.  Of 
particular emphasis is the need for adequate lighting behind the finishing 
machine where it is necessary to inspect the straight edging and curing 
operations.  A flashlight held by the inspector is not considered adequate.  If 
traffic is maintained on an adjacent roadway, caution should be exercised to 
prevent blinding a passing motorist. 

 
The availability of adequate inspection personnel may be a problem.  The 
Project Engineer should review the inspection requirements well before the 
scheduled operation and convey the personnel needs, if any, to the District 
Construction Office. 

 
Nighttime deck placements pose a special problem in inspection supervision 
of the operation.  District Construction Office personnel should visit each 
operation at night and make every effort to furnish the Project Engineer with 
necessary guidance and direction. 

 
Safety is an important aspect of all deck placements and may become even 
more critical after dark.  Adequate preparation must be made during the 
daylight hours to provide safe access to all parts of the operation for the 
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necessary inspection. 

 
.1273 Construction Joints - Except in cases of emergency, construction joints 

should be provided only as shown on the pouring sequence of the design 
plans.  However, the plans usually permit the pouring sequence to be changed 
with the written approval of the Engineer.  Although the pouring sequence 
may be changed, the construction joint locations are usually not altered.  In 
cases of emergency, such as a mechanical breakdown or falsework failure, a 
construction joint may be provided in locations shown in Exhibit No. 63-8-45. 
If the emergency occurs where a joint cannot be permitted, it may be 
necessary to "wash out" the concrete back to a point where a joint is 
permissible.  The construction joint as provided shall be subject to the 
requirements of Subsection 601.03.10 of the Standard Specifications and as 
discussed in Section 63-08.0738 of the Guidance Manual. 

 
.1274 Expansion Joints and Armored Edges - The expansion joint dimension 

shown on the plans is usually the width of the joint for a specific temperature 
such as 60º F.  For temperatures higher or lower than the specified 
temperature, the joint opening must be adjusted accordingly at the time of 
installation.  Consideration for making this adjustment is similar to that for 
expansion rockers. If any welding is needed for the armored edge 
construction, the Project Engineer should consult with the Central Office 
Division of Construction for direction. 

 
The plans often give the contractor an option to provide one of several types 
of neoprene expansion dams.  The manufacturer’s recommendations should be 
followed closely in making these installations. It is very important that the 
bearing seat for these systems be constructed properly with consideration 
being given to the grade and alignment of the structure.  The plans generally 
require the manufacturer's representative present when this type dam is set. 
The Project Engineer should never waive this requirement. If the structure is 
on a steep grade it is important that the top surface of the expansion dam or 
armored edge be parallel to the roadway grade.  This may require the vertical 
leg of the angle to be slightly inclined. 

 
.1275 Pre-Pour Check List - The following list is not intended to be all the 

preparation necessary for a concrete placement but is to alert the inspector to 
items which may be critical to obtaining a bridge slab consistent with the 
specification requirements. 

       
1. Pre-Pour Meeting 
2. Has the falsework been approved? 
3. Has the reinforcement been tested and approved? 
4. Has the contractor made preparation for temperature limitation and 

protection? 
5. Are curing preparations adequate? 
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6. Are expansion dams, armored edges, and drains set to proper grade? 
7. Are forms clean and mortar tight and adjusted to correct line and grade? 
8. Check to see that transverse screed guides are parallel to the plan cross-

section of the slab. 
9. Check the finishing machine rails and rail supports, making sure that 

they do not deflect when the finishing machine runs over them. 
10. Is construction joint material, keyway forms, and emergency bulkhead 

material available? 
11. Check overhang brackets to make sure that they do not deflect when 

loaded. 
12. Is the reinforcement correctly located, supported and tied? Are extra 

chairs available if needed? 
13. Has the "Dry Run" been made with adjustment as necessary to obtain 

proper clearance to steel? 
14. Does a visual (eyeball) inspection of the reinforcing steel and rails 

reveal good alignment and uniformity of installation? 
15. If SIP forms are used, have they been approved and are they in 

accordance with the shop drawings and Special Provisions? 
16. Are air vent tubes, if required, installed correctly? 
17. Are the cable clamps connecting the PCI beams over the piers in place? 
18. Have the tops of the PCI beams been properly tied together to prevent 

rotation of the exterior beams? 
19. Have proper provisions been made if a concrete pump hose is to be 

utilized?  i.e.- extra chairs, plywood over steel, etc. 
20. Check the weather forecast.  Make provisions for inclimate weather, if 

anticipated. 
 

.1276 Finishing Machine "Dry Run" and Depth Checks - All reinforced concrete 
slabs shall be finished with a mechanical finishing machine meeting  the 
requirements of Subsection 609.02.09 of the Standard Specifications.  Before 
any concrete is placed, the contractor will have the rails installed and the 
finishing machine set for the specific grade and template.  The setting of the 
machine will be checked by the Project Engineer and a "dry run" shall be 
made with the finishing machine fully operational and carrying a load similar 
to that imposed during the placing operation.  The contractor or contractor’s 
superintendent should witness this dry run.  Unless another suitable method is 
proposed by the contractor and approved by the Engineer, the following 
procedure for making a "dry run" shall be utilized.  It has been found to be an 
effective and complete check of the slab thickness and concrete cover over the 
reinforcing steel. 

 
1. This procedure should be used when an oscillating screed or cylindrical 

type finishing machine is to be used.  It should be performed after all 
steel reinforcement has been placed and properly tied in the slab and 
after the finishing machine has been set for the required line and grade. 

2. A template block equal in depth to the plan dimension of the concrete 
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cover over the top mat of reinforcing steel must be attached to the 
bottom side of the screed.  Since this attachment is temporary it can be 
made by clamps or similar devices.  The template block must be 
attached to the bottom finishing surface of the screed that will be the 
closest to the steel when the screed passes over it.  Normally, this will be 
the trailing end of the screed. 

3. After the template block is installed a "dry run" of the entire bridge slab 
shall be made.  At each location where the block cannot clear the 
reinforcement, the forms and/or the finishing machine rails should be 
adjusted to ensure the required cover and depth.  No adjustment should 
be necessary in the reinforcing steel if the proper height chairs are used. 

 
During the concrete placement, the inspector will make depth checks of the 
slab depth and concrete cover at numerous locations by use of a probe in the 
fresh concrete directly behind the finishing screed.  Special care should be 
taken when SIP metal forms are used to ensure the probe is not being pushed 
down into the styrofoam in the corrugations resulting in erroneous depth 
readings. 

 
Final adjustments shall be made to the machine and rails during the "dry run." 
 It is very important that the Project Engineer and the contractor satisfy them 
selves that the machine and rails are properly set to obtain the correct grades, 
cover, and thickness at this time and that no further adjustments will be 
necessary during the placement operation except as may be required to 
transition from one cross section to another.  Any necessary adjustments shall 
be made by the contractor. 

 
When the bridge deck cross-section is not constant from one end of the bridge 
to other, such as going from a normal crown to a full super elevated section, it 
is necessary to adjust the finishing machine manually in order to make the 
transition.  During the "dry run" as the machine is moved through the 
transition zone, adjustments should be made to the machine at longitudinal 
intervals corresponding to the grid lines.  The amount the machine is adjusted 
at each breakpoint of the machine frame and the corresponding grid point 
locations should be marked on the forms in a location visible to the operator.  
Only these amounts of adjustment should be made during the actual concrete 
placement.  The Project Engineer or the project inspector should observe the 
adjustments closely during the transition.  As a final check just prior to 
concrete placement, the screed should be checked against an expansion dam 
or concrete header. 

 
The depth of cover over the top mat of steel will be measured at a later date in 
accordance with Section 602 of the Standard Specifications and penalties 
assessed, if necessary, in accordance with Subsection 609.05.  If there is any 
reason to suspect a deficiency in slab thickness, the Division of Construction 
should be notified to make arrangements for core drilling the slab. 
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.1280 Surface Finish - The Project Engineer should check the plans and proposal to 
determine whether texturing, waterproofing membrane, or a wearing surface is 
required for the concrete deck.  Regardless of the type of finish required, the 
entire surface shall be checked with an approved 10-foot floating straightedge or 
finishing tool.  Any variations or ridges greater than 1/8 inch shall be eliminated 
by using a long handled bull-float and rechecked with the 10-foot straightedge. 
 
If the plans specify that a waterproofing membrane or surface course is to be 
applied, texturing will not be required and the application of a liquid curing 
compound will not be permitted. See Subsection 609.03.11 of the Standard 
Specifications. 
 
When texturing is not required, a burlap drag shall follow the straight edging 
operation with the direction of the drag being the same as the placing operation.  
It is important that the burlap drag be kept damp and free of hardening concrete. 
 
If a waterproofing membrane or surface course is not required, the surface shall 
then be textured or grooved as described in Subsection 609.03.10 of the Standard 
Specifications unless otherwise provided in the contract. 

 
.1290 Curing - Curing of structural concrete in general is discussed more fully in 

Section 63-08.0750 of the Guidance Manual.  However, there are certain specific 
points which pertain to bridge slabs that are again emphasized here. 
 
Immediately after finishing, and while slightly damp, the surface shall be coated 
with a white pigmented membrane-forming curing compound conforming to the 
requirements of Subsection 823.02 of the Standard Specifications.  The curing 
compound shall be applied at the rate described in Subsection 609.03.12 of the 
Specifications and with spray meeting the requirements of subsection 63-08.0750 
of this manual. 
 
Care shall be taken to prevent the compound from being applied to surfaces which 
are to bond to other concrete or from getting on the reinforcing steel. Special care 
should be exercised around epoxy coated steel.  Sandblasting is required to 
remove curing compound from these areas with the exception that epoxy coated 
steel should not be sandblasted. 
 
As soon as practical after application of the compound, the entire area of the slab 
between the curb lines shall be covered with two layers of wet burlap, or one 
layer of wet burlap and one layer of burlene, and kept wetted continuously for 7 
calendar days after the concrete has been placed. If no burlene is available, the 
Project Engineer should encourage the use of a layer of plastic. The Project 
Engineer will need to exercise some judgment in determining the correct time to 
apply the burlap so as not to damage the green concrete surface.  When concrete 
is placed in cold weather, the Engineer should make sure that all insulating 
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material is placed on top of the curing material. 
 

63-08.1300  BRIDGE DECK OVERLAY 
 
Section 606 of the Standard Specifications addresses bridge deck overlays. 

 
.1310 General - The Project Engineer must be thoroughly familiar with the project 

plans, proposal and applicable special provisions.  The nature of overlays requires 
that much of the critical work be done at night.  This magnifies the problems and 
responsibilities of the Project Engineer.  Thorough planning and initial 
preparation are critical if adequate supervision and inspection are to be furnished 
for these nighttime operations. 

 
.1320 Initial Project Review 

 
.1321 General - A thorough preliminary review by the Project Engineer and crew is 

critical in obtaining a good bridge deck overlay placed in accordance with 
applicable plans and specifications.  This review should include, but not 
necessarily be limited to, the following subjects. 

 
.1322 Traffic Survey - As soon as assigned a bridge deck overlay project, the 

Project Engineer should make an extensive traffic review of the bridge site.  
This survey should include a study of possible traffic problems such as sight 
distance, driving lane widths, signing requirements, and any other traffic 
related peculiarities that might influence the safe and expedient handling of 
traffic.  The plans and/or proposal requirements should be reviewed and any 
anticipated problems should be discussed with the District Construction 
Office and possibly the District Traffic Engineer.  The need for traffic signals 
and their applicability to the situation should be studied.  Any 
recommendations resulting from this review should be discussed with the 
contractor at the Pre-Construction Conference. 

 
.1323 Checking Plan Quantities - All quantities for use in constructing the bridge 

deck overlay should be checked.  The Project Engineer should have the 
survey party profile the existing deck by running a profile in the vicinity of 
each gutter line and on the centerline.  This profile is referred to as a "3 Point 
Profile"; however, additional profile lines may be necessary if the bridge 
includes more than 2 lanes.  Each profile should include shots no further apart 
than 10 feet and be plotted on an exaggerated scale of one inch to 10 feet 
horizontal and one inch to 0.2 of a foot vertical.  Utilizing this information, 
the Project Engineer should make a determination concerning the following: 

 
1. Drainage - existing drainage capabilities of the deck can be studied and 

a determination made concerning any improvements that may be 
necessary to provide adequate drainage. 

2. Riding Surface - The quality and configuration of the riding surface 
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should be studied.  The existing roadway crown, cross-slopes, super-
elevation if any, and any sags or bumps will be evident and subject to 
consideration for correction in the overlay placement.  The Project 
Engineer must determine whether placing the overlay parallel to the 
existing surface will yield a good riding surface or if it will be necessary 
to design new grades.  The Project Engineer should keep in mind that it 
may not be practical or economical in some cases to restore the deck of 
an old bridge to new configuration without encountering an undue 
overrun of overlay material. 

3.  Overlay Quantities - The Project Engineer should estimate the quantity 
of overlay material necessary to do the work and compare this with plan 
quantities.  If additional quantities are required, the Project Engineer 
should contact the District Construction Office who may contact the 
Central Office, Division of Construction, for direction concerning this 
additional quantity.  Funds should be made available for any additional 
quantities before the work is performed or the decision should be made 
to parallel existing grade and minimize overruns. 

 
The quantity of structural steel, which is usually related to adjustments in 
armored edges and expansion dams, should be field checked for length, width 
and thickness.  If any discrepancies in plan dimensions are discovered, the 
contractor should be notified immediately and proper action taken to correct 
the error. 
 
Surface measurements should be taken of the deck and computations made to 
check the amount of deck area specified by the plans to be scarified.  
Similarly, the area of the curb and gutter to be sealed with epoxy, if required, 
should be calculated and checked against plan quantity. 
 
A close check should be made of the deck condition with respect to the 
possible need for full depth patching.   It is not practical to arrive at exact 
quantities of full depth patching before work starts.  It is possible, however, to 
get an approximation of quantities.  Possible areas that may require full depth 
patching will show under the deck by spalling of the concrete or by cracks 
which will be delineated in white caused by calcium leaching through the 
cracks.  Special attention should be given to any joints and drains for this type 
problem. 
 
A change order should be executed as soon as possible to obtain approval of 
any increase in quantities that are recommended as a result of this preliminary 
investigation.  Additional time, if applicable, should be included in the change 
order. 

 
.1330 Pre-Construction Conference 

 
.1331 General - A pre-construction conference should be held on every project.  It 
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is not possible to touch on every aspect of this type work herein because of 
different problems encountered.  Several subjects for discussion will be 
mentioned, however, in addition to those required in Section 63-03.1100 of 
this manual. 

 
.1332 Preliminary Inspection Results - The results of the Project Engineer's 

preliminary inspection should be discussed thoroughly with emphasis on any 
problems or changes encountered.  The contractor's plans for handling traffic 
should be discussed in detail. 
 

.1333 Plan Requirements - All plan and proposal requirements should be discussed 
with the contractor in detail.  The applicable special provisions should be 
reviewed carefully, particularly since they are subject to change from one 
project to the next. 

 
.1334 Material Stockpiling - The remoteness of some overlay projects make this a 

subject of special consideration.  The contractor should be cautioned that his 
material will have to be available for sampling and testing early enough so 
these procedures won't delay the operation.  The stockpile should also have 
sufficient lighting to permit proper inspection of the materials being loaded.  
Truck lights alone are often not adequate.  Also tarps or some other means to 
prevent the contamination of the stockpiles shall be used. 

 
.1335 Trucks - The truck mixers to be used should be discussed in detail.  Their 

condition is very important.  Limitations involving loading and unloading 
should be reviewed to determine that sufficient trucks will be available to 
ensure continuous operations.   

 
.1336 Supervisory Personnel - A supervisor must be available, particularly during 

actual overlay placements, to carry out instructions of the Project Engineer 
and/or the inspector.  It is not satisfactory for any supervisor to operate any 
equipment or perform any other function which renders them unavailable to 
the Engineer.  Failure to meet this requirement may be justification for 
postponing or suspending operations under authority of Subsection 105.06 
and 108.06 of the Standard Specifications. 

 
.1340 Overruns 

 
.1341 General - The Project Engineer must monitor quantities closely and make 

every effort to minimize overruns. It is recognized, however, that the 
condition of an old bridge may be worse than anticipated so it is often difficult 
to avoid overruns. 
 
The nature of full depth patching makes it difficult to determine the quantity 
of concrete needed until the removal of unsound concrete is fairly well 
advanced.  Because of this, the Project Engineer must monitor this operation 
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closely, both to ensure that only unsound concrete is removed and to keep up 
with the quantities involved.  It is suggested that a suitable basis on which to 
estimate the total amount of full depth patching needed for a bridge is to base 
the needs of the last half of the bridge on the quantity used in the first half.  
Past experience has indicated this approach to be reasonably accurate subject 
to obvious differences observed. 

 
.1342  Change Orders - Additional Funds must be approved for any predictable 

overruns or construction changes before the work is initiated.  As mentioned 
previously, some unanticipated overruns will occur, however these additional 
quantities should be included in a change order at the earliest practical date.  
Additional time, if applicable, should be included in the change order. 

 
.1343 Excessive Overrun Formula -  It may be desirable to submit change orders 

for additional quantities of major items and in particular of overlay materials 
when it is not quite clear whether the overrun formula will be ultimately 
applicable.  When this situation occurs and the formula is not utilized, the 
following statement should be included in the change order:  "It is understood 
by all concerned that the additional quantities described herein may be subject 
to unit price adjustments as directed in Subsection 104.02.02 of the Standard 
Specifications." 

 
.1350 Deck Preparation Prior to Placing Overlay 

 
.1351 General - The methods used, attention to details, and effort exerted on this 

phase of the operation is crucial to the performance and durability of the 
completed project.  

 
.1352 Monitoring the Scarification Process - It is the contractor's responsibility to 

provide a uniformly scarified deck.  Scarifier teeth should be examined 
closely before starting work to be sure all teeth are in place and reasonably 
uniform in length.  The Project Engineer should utilize positive methods to 
monitor the depth of material removed from the deck during the scarification 
process.  One way to accomplish this is to have the contractor make alternate 
passes with the scarification equipment, leaving strips of the old deck for 
purpose of comparison.  The strips of old deck can then be removed to the 
level of the previous passes thus giving positive control of the depth removed. 
 Another method is to use a string line from pre-determined points with 
elevations recorded along the string line at these points.  By comparison of 
elevations, the inspector can determine how much material has been removed. 
 This method has worked well in cutting the transition in bridge decks when 
approach slabs are rigid pavement. 

 
.1353 Sounding the Deck - The Project Engineer should be very thorough in 

sounding the old deck and careful to mark the limits of unsound concrete to be 
removed.  All areas should be closely checked to be certain all weak or loose 
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concrete has been removed.  This is a critical aspect of the deck preparation 
and warrants close inspection since any unsound or loose concrete not 
removed is likely to cause the overlay to lose bond.  If the condition of the 
deck is worse than anticipated, the Project Engineer should make an estimate 
of the quantities and funds needed and contact the District Construction 
Office. 

 
The deck should be thoroughly sounded with a hammer, or reinforcement bar 
or by dragging a chain across the entire area of the deck and marking any 
loose or unsound concrete with paint for later removal during the jack 
hammering phase of deck preparation.  Debonded loose concrete gives a thud 
or dull rattling sound instead of a ringing sound.  Bouncing sand particles 
while sounding with a hammer is a sure way of determining lack of bond.   

 
The jackhammer operation should be closely inspected with special attention 
given to the weight of the hammers used.  Section 606.02.10B requires that 
the hammers provided weigh 40 lbs or less.  While it is desirable to remove 
any unsound concrete, care should be exercised to minimize the removal of 
sound concrete.  Special precaution should be utilized when using 
jackhammers around reinforcing steel and copper strips (water stops) to avoid 
any damage. Any reinforcing steel or copper strips damaged should be 
replaced or repaired and securely tied down before the overlay is placed.  
Partial and/or full depth removal of concrete may be accomplished using 
hydrodemolition.  Refer to Section 606.03.03 for hydrodemolition.  The deck 
should be sounded one additional time after the overlay is placed before 
opening the deck. 

 
.1354 Blast Cleaning - The blast cleaning operation should not be started until all 

the above work has been satisfactorily completed.  Blast clean the entire area 
of the deck surface according to Section 606.03.04.  As a general rule, a 
contractor will schedule the blast cleaning operation to barely precede the 
overlay placement.  This is understandable in view of the plan requirement for 
the entire deck including all exposed reinforcing steel, copper strips, etc., to 
be absolutely clean when the overlay is placed. In general, a blast cleaning 
operation shall remove all rust from expansion dams, reinforcing steel and 
drains.  All laitance should be removed from the concrete including any new 
full depth concrete in place.  Special attention should be given to the vertical 
sides of curbs and adjacent overlays since a good bond there is critical.  The 
deck must be blown off with air that is clean and oil free just prior to overlay 
placement.  If traffic is maintained on the bridge, blast cleaning must occur 
within the 12 hours just prior to overlay placement. 

 
.1360 Preliminary Preparation 

 
.1361 General - The contractor and the Project Engineer should meet and schedule 

the overlay placement for a realistic and definite time. Consideration should 
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be given to determining if all materials are stockpiled, properly maintained, 
and certified or tested.  Is all necessary equipment on the job and in working 
condition?  Does the contractor have sufficient personnel available to perform 
the work?  Is satisfactory lighting at the job site?  

 
.1362 Calibrating the Truck Mixer - The truck mixer should be calibrated in 

accordance with KM 64-312.  It should then be charged with material and 
covered to control the moisture content.  Stockpiles should be protected to 
maintain a uniform moisture content.  Care should be taken in removing 
material from the stockpile to be sure the operator does not get too low in the 
stockpile and charge the truck with contaminated material.  It may be 
necessary for the contractor to provide additional lighting beyond that 
available from the truck to facilitate adequate inspection of the truck loading 
operation. 

 
KM 64-312 stipulates in detail the equipment needed  and procedures to be 
used in the calibration of Continuous-Type Mixers (Concrete Mobiles) used in 
the production of Latex Concrete and Portland Cement (low slump) Concrete. 
 Both the Project Engineer and the Inspector(s) should be thoroughly familiar 
with these procedures.  For additional information see Exhibit No. 63-8-47. 
 
The equipment needed to calibrate the concrete mobile shall be furnished by 
the contractor in accordance with the Standard Specifications.  The equipment 
must be clean and in good working order.  The Project Engineer should 
review equipment requirements with the contractor at the Pre-Construction 
Conference.  Refer to KM 64-312 for the necessary equipment.  See Exhibit 
63-8-48 for a concrete mobile mixer check list. 
 
Ensure that the continuous mixer calibration is verified by a yield check early 
during each overlay placement.  The contractor must provide a 1/4 cubic yard 
box and the yield is checked in accordance with section 10 of KM 64-312. 

 
.1363 Finishing Machine Rails - Finishing machine rails should be erected and 

adjusted to grade under the supervision of the Engineer.  The rails should be 
inspected to be sure they are not damaged or bent.  Individual chairs should be 
checked to be sure they are in contact with the rail when the machine passes 
over them.  The system used to support the rails off the end of the bridge 
should be examined for its lateral stability as well as its ability to support the 
load without settling.  A string line may be used to set intermediate rail chairs 
between extreme chairs at expansion dams or span ends.  This method should 
prevent irregularities in the existing sidewalk or deck becoming incorporated 
in the overlay. 

 
.1364 The Finishing Machine - The Project Engineer should check the finishing 

machine to see that the screeds are straight and clean, that there are no 
hydraulic leaks, particularly when it is revved up to operational RPMs, that it 
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moves smoothly in forward and reverse on the rails, that it has sufficient 
vibratory capacity in good working order, that the screed and strike-off 
mechanisms operate smoothly and that the machine is in generally good 
operating condition. 

 
The finishing machine must be set for the specified grade and template by the 
contractor and checked by the Project Engineer.  A dry run shall be made with 
the finishing machine fully operational and carrying a load similar to that 
imposed during placing operations.  That is, the finishing machine should be 
carrying the operator, the light plant, if applicable, and any other equipment it 
will have to carry during an actual placing operation.  The grade of the 
finishing machine must be adjusted to the existing expansion dams.  Final 
adjustments shall be made to the machine and the rails during this dry run to 
ensure that the overlay will have the proper grades and minimum thickness.  It 
is very important that the Project Engineer and contractor satisfy themselves 
that the machine and rails are properly set at this time so that no further 
adjustments will be necessary during placing operations.  After the dry run is 
satisfactorily completed, handles which adjust the grade of finishing machine 
legs must be positively "locked off" in order to prevent their accidental 
movement.  This "lock off" must be monitored by the inspector during overlay 
placement.   

 
.1365 Nighttime Operation - If nighttime operations are required, the Project 

Engineer should check the number and intensity of lights; and also determine 
whether or not their location is satisfactory to furnish adequate lighting to 
properly illuminate the work.  Caution should be exercised to be sure that 
lights do not blind passing motorists. 

 
.1366 Work Bridges - The number and condition of work bridges should be 

checked by the Project Engineer.  A minimum of two bridges should be 
furnished by the contractor.  The Project Engineer may request additional 
bridges if the nature of the operation and/or inspection procedures make it 
necessary.  Section 105.01.03 requires the contractor to provide assistance as 
required to make a complete and detailed inspection. 

 
.1367 Miscellaneous Equipment - The quantity and condition of burlap, wheel 

barrows, plastic sheeting, hoses, brooms and water for curing should be 
checked.  Sufficient materials and equipment of this type must be readily 
available and in usable condition before starting the overlay placement. 

 
.1368 Oil Leaks - The mixer truck and any other piece of equipment the contractor 

will have on the deck during placement operations should be checked for 
hydraulic or oil leaks.  Preventive measures will be utilized to keep the 
equipment from leaking or tracking foreign material on the deck.  The 
contractor should also be advised that it is a good practice to keep tarps 
available in the event a leak is discovered. 
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.1369 Access to Work - In some cases, particularly when the overlay is placed full 
width, problems arise related to the Project Engineer having ready access for 
inspection of the work.  More specifically, with the finishing machine 
operating from curb to curb, there is no ready access from the rear of the 
operation to the front and vice versa.  According to Subsection 105.01.03, 
when such a situation exists, access for inspection must be furnished and the 
primary requirements are accessibility, safety, and non-interference with the 
contractor's operation. 

 
.1370 General Procedure for Placing Overlay 

 
.1371 General - Many of the requirements for placing latex and low slump concrete 

overlays are similar in nature and will, therefore, be discussed jointly as 
follows: 

 
.1372 Job Control Sampling and Testing - Thought should be given to preliminary 

preparation for job control sampling and testing.  If the bridge is subject to 
vibration from traffic, all material testing should be done on solid ground off 
the bridge deck.  All testing should be done with as little interference in the 
contractor's operation as possible.  Samples of latex should be taken at 
random times during each placement.  This is to ensure that the latex is not 
accidentally becoming diluted. 

 
 .1373 Applying Grout - Grout shall be applied as stipulated in the Standard 

Specifications.  It is very important that grout is applied properly (scrubbed 
in) to all vertical surfaces such as curbs, drains, or a previously placed overlay 
since the resulting joints are extremely susceptible to water penetration.  
Grout should not be allowed to puddle or dry out and fresh grout should 
always be available.  The final grout coating of all longitudinal and transverse 
joint top surfaces shall be neatly brushed and properly cured.  Do not apply 
grout when using Hydrodemolition. 

 
.1374 The Finishing Machine - The finishing machine shall be observed closely to 

be sure it is properly consolidating the overlay and leaving a good finish.  
Random depth checks of the finished overlay thickness should be made and 
recorded.  Excessive variations from the predetermined depth (the dry run) are 
sufficient reason for suspending operations until the contractor can correct the 
problem. 

 
.1375 The Finished Surface - The finishing behind the finishing machine should be 

inspected to be sure proper grades are being obtained around drains, 
expansion dams, and the gutter line(s).  The grooving or texturing operation 
should be observed closely to be sure the required width and depth are being 
obtained and that the termination points are correct.  Special attention should 
be directed to the timing of the texturing or grooving as related to the passage 
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of the finish machine.  Waiting too long to perform either of these operations 
may result in tearing of the surface and/or displacement of the aggregate.  
Texturing too early may result in the overlay flowing back together, thus 
eliminating the grooves or texturing.  Some trial and error may be necessary 
to establish the proper timing but it should be established as early as possible 
and maintained throughout the operation. 

 
The overlay should be straight-edged the following day in accordance with 
Subsection 609.03.08 of the Standard Specifications and appropriate action 
taken as specified in this section.  Tolerances for the straight edging shall be 
obtained from the Standard Specifications. 

 
The overlay shall be sounded one last time to determine if there are any 
unbonded areas.  If any are found, cut these out, square up the hole, apply a 
bond coat, and patch with overlay material. 

 
.1380 Low Slump Concrete Overlay  

 
.1381 A Dry Deck - The dryness of the original deck is critical in this operation.  

Special attention should be directed to this requirement and it should be 
rigidly enforced. 

 
.1382 The Grout - The mixing of grout should be closely observed.  A 

determination should be made early in the operation for the amount of water 
required to be added to the sand and cement to achieve a grout of acceptable 
consistency.  Haphazard mixing of unknown quantities of materials is not to 
be permitted.  The grout should be agitated continuously and kept thoroughly 
mixed. 

 
.1383 Density Tests - The contractor should be required to furnish a work bridge 

from which density tests may be run that is separate from those used to finish 
the overlay.  Density tests shall be taken at the pre-determined locations and 
calculations expeditiously made to determine if density has been obtained.  
The linear distances between tests shall not exceed the limits set forth in the 
Division of Materials Manual on Field Sampling and Testing Practices.  
Procedures for density tests shall be in accordance with Exhibit 63-8-49 of 
this manual.  When a failing density test is obtained, the following procedure 
shall be followed unless otherwise directed: 

 
1. Immediately stop all forward motion of the overlay operation.  Record 

the location of this action. 
2.  Make additional passes with finishing machine to consolidate overlay to 

specified density.  The passes must run back to the vicinity of overlay 
compacted to satisfactory density as evidenced by the last passing test. 

3. If satisfactory density is obtained, the operation may resume.  It should 
be recognized that the recompacted section may be too hard to achieve 
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satisfactory grooving or texturing.  Appropriate action will have to be 
taken depending on plan requirements and the condition of the overlay.  
When the operation resumes normal progress, slow the finishing 
machine down and density test results should improve. 

4. If recompaction of the overlay fails to achieve passing density, the 
failing material must be removed and replaced with acceptable concrete 
at the contractor's expense as required in the Standard Specifications.  
The area of suspect material is defined to extend from the point of 
ceasing operation (as defined in step no. 1 above) to the immediate 
vicinity of the nearest passing test. In this event, it is considered 
acceptable procedure to take additional density tests at 10-foot 
increments both forward and backward from the point of failure to 
determine the limits of failing material.  If this procedure is used, the 
base density test to be used in the computations should be the one 
nearest the test being run.  An alternate procedure would be to remove 
all material back to the previously passing test without taking any 
intermediate tests.  The choice of procedure is at the discretion of the 
Project Engineer. 

5. If it is necessary to implement step no. 4 above, this action should be 
undertaken immediately if at all possible.  Under no circumstances 
should work be allowed to proceed to another lane or section of the deck 
without finishing the section or lane in question including replacement 
of all unacceptable concrete. Nuclear density tests for low slump 
concrete can be reported on sample form as shown by Exhibit 63-8-47 
page 9 of 11. See Chapter 6 in this manual for additional information 
regarding the use of nuclear gauges. 

 
.1384  Curing - Care should be exercised in determining the correct time to apply 

burlap and start the fogging operation. The burlap applied to the concrete 
should be thoroughly wet but allowed to drain before using.  Curing shall be 
done in accordance with Subsection 606.03.18 A) 4) of the Standard 
Specifications. 

 
.1390 Latex Concrete Overlay 

 
.1391 Pre-wetting the Deck - The original deck should be pre-wetted as required in 

the Standard Specifications.  It is a further requirement that the deck be kept 
constantly wet preceding the overlay operation.  The problem encountered in 
keeping the deck wet is disposal of accumulated water.  This problem is 
particularly acute if the overlay operation is moving upgrade, on a 
superelevated section, or partial depth patches exist.  The inspector should 
watch this operation closely and not permit any accumulation of water. 

 
.1392 Latex Grout - The operation of scrubbing the latex grout from the latex 

concrete mixture into the deck results in a sizeable quantity of coarse 
aggregate left over.  This aggregate shall be collected and disposed of outside 
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the overlay operation.  The latex grout should remain fluid until covered by 
the overlay material.  The finishing and texturing operations should closely 
follow the finishing machine so they can be completed prior to the latex 
concrete "setting" at its surface. 

 
.1393 Curing - The burlap should be thoroughly wet, but allowed to drain before 

being applied to the deck.  Be sure water is not running since latex will be 
washed from the surface leaving coarse aggregate exposed.  This curing shall 
be done in accordance with Subsection 606.03.17 A) 4) of the Standard 
Specifications. 

 
63-08.1400 BRIDGE PAINTING 

 
.1410 General - A paint coating serves the dual functions of metal preservation and 

improvement of appearance. Paint forms a protective coating which separates the 
corrodible metal surface from the corrosive action of oxygen and moisture 
thereby reducing or preventing structural component section loss.  The service life 
of a paint coating is governed by many factors such as severity of exposure, 
degree of surface preparation, composition and thickness of paint layer, method of 
application, and quality of application. 
 
The cleaning and painting of structural steel requires knowledgeable and close 
supervision by the Project Engineer and the project inspectors.  Every Project 
Engineer should have at least one inspector on the crew with in-depth experience 
and education in bridge paint project inspection and administration, or consider 
use of consultant project administration management and/or inspection. 

 
.1420 Protection of the Public - Regardless of the size of the bridge or its location, 

painting contractors will invariably find themselves involved with the traveling 
public.  In accordance with the Standard Specifications, the contractor is solely 
responsible for any damage resulting from the operations. The contractor is 
required to protect their staff, our personnel, the public, public and private 
property, and the environment against damage or disfigurement by paint or paint 
materials. 
 
Despite all possible precautions on the part of the contractor, accidents do happen. 
 Preparations should be made by the contractor to handle the complaints or 
emergency situations before starting the cleaning or painting operation. 
 
The contractor should be asked at the pre-construction conference to furnish the 
name of the responsible person(s) that will be available at all times to handle any 
inquiries, problems or emergencies.  It should also be clarified how problems will 
be handled when they occur.  If no conference is held, the Project Engineer 
should obtain this information for the project diary prior to the contractor starting 
work. 
 
The Project Engineer and, in particular the painting inspector, may find that they 
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are approached by irate citizens regarding paint damage or other claims.  In this 
event, they should listen politely but should refrain from judging on the validity 
of the claim.  They should, however, give the name of the contractor's employee 
responsible for handling paint damage or other claims and/or the contractor's 
liability insurance company's name if the contractor is no longer on the project. 

 
.1430 Cleaning/Surface Preparation - The nature of painting work makes skillful and 

continuous inspection mandatory during the Surface Preparation operation. The 
best coating of paint possible will be rendered ineffective if applied over poorly 
prepared steel. 
 
To get a good paint job, it is essential that the surface be clean and dry and have 
acceptable surface preparation.  This provides a suitable foundation for coating 
adherence.  This is not only critical to the first coat, but to additional coats as 
well.  Grease or oil, dirt, rust, loose scale, old paint coating and dampness are the 
principal causes for the breaking of bond between the metal and the paint, or 
between the various films of paint.  
 
Properly working inspection equipment is essential for project inspection. Each 
project shall have available for the inspectors; at least one sling psychrometer, 
one copy of the U.S. Weather Bureau Psychrometric Tables, and one surface 
temperature thermometer for determining when ambient weather conditions and 
temperatures meet the requirements listed in the Standard Specifications or 
Manufacture’s Product Data Sheets (PDS),  Dry Film Thickness Gauges, both 
electronic magnetic nondestructive and a Tooke type destructive, a micrometer 
and sufficient replica tape to measure anchor pattern, (surface profile) ASTM D 
4417 Method C, as required in the Standard Specifications, a dull 2 inch scraper 
or putty knife, mirrors, clear glass or plastic bottles, and additional equipment as 
required.  
Cleaning methods shall conform to the Standard Specifications, plans, or 
proposal.  It is essential that each Project Engineer have available inspection staff 
with knowledge of accepted industry standards i.e. SSPC, NACE, to provide 
Quality Assurance inspection of the Surface Preparation.  Copies of these 
Standards are available through Central Office Division of Construction and 
Division of Maintenance. 

 
.1440 Paint/Coating - All paint shall conform to the applicable section of the Standard 

Specifications or as otherwise designated in the contract. 
 

1. All coatings will be inventoried and inspected for container and contents 
integrity when delivered to the contractor’s storage site 

2. Any paint which is rejected shall be removed from the job before any 
painting is started. 

3. All coatings will be sampled for approval by Central Office Division of 
Materials. 

4. Coatings which fail will be remover from the storage site and not permitted 
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on the project site.  Some coatings may be approved but with a deduction, 
refer to section  821 of the Standard Specification Book 

 
Occasionally a Project Engineer may be requested to accept paint which has been 
job tested on the basis of a transfer of materials.  In this event, a Project Engineer 
must proceed with caution.  Generally, the transfer of paint by this procedure 
between Project Engineers in the same district or even between neighboring 
Project Engineers in different districts may be accomplished with less effort than 
re-sampling.  When paint is transferred over distances greater than this however, 
problems may arise such as relating paint received to that transferred, mix-ups in 
quantities or other confusing factors.  Unless the Project Engineer is absolutely 
sure of a satisfactory relationship between the transfer of materials and the paint 
received, the paint should be sampled before used on the project. 
 
A contractor my desire to use paint/coating thinner or reducer, if so, he must 
submit a written request through the Engineer to the Central Office Division of 
Materials.  Thinner/reducer may only be used with written approval from the 
Central Office Division of Materials.  If approved, paint/coating thinner may be 
used as specified in the manufacturer's written application instructions.  The 
thinner used must be the type recommended in the written instructions and must 
not exceed the maximum amount specified and/or approved. In the event the 
contractor has not supplied the application instructions, no thinner may be added. 
 When mixing and applying coatings, inspectors will ensure that the coating 
manufactures procedures, recommendations, and methods are adhered to. 

 
.1450 Inspection - The Project Engineer shall see that the inspectors assigned to bridge 

painting jobs have a thorough understanding of the job and their responsibilities.  
Experience is a very important asset to a bridge painting inspector since decisions 
must be made concerning the quality of a contractor's work based on visual 
interpretations and comparisons. 
 
The Inspector should fill out the "Daily Inspector's Report" Form TC 63-28 and 
Form TC 63-14 "Daily Inspector's Report for Bridge Painting" (Exhibit 63-8-56) 
daily.  The total number of gallons and inventory identifier of each type of coating 
used should be recorded on a daily basis with running totals kept from day to day. 
 The areas accepted and any problems encountered should also be indicated along 
with other required information. 

 
.1451 Final Inspection -  On site inspectors should coordinate with Central Office 

personnel to schedule Partial Final and Final Inspections.  Large projects with 
many structures or numerous portions of a large structure may require 
multiple moves by the contractor facilitating the need to perform multiple 
Partial Final Inspections.  Central Office Personnel will perform multiple 
inspections as well as regular in-progress project reviews.  The project will 
not be considered complete until a final review of Partial Finals, complete 
Project walk-through, and Final Inspection has been completed. 
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.1460 New Structural Steel - The cleaning and painting of new structural steel shall be 
in accordance with Subsection 607.03.23 of the Standard Specifications and 
applicable plan and proposal notes. 
 
All steel shall be inspected by the Project Engineer or a designated representative 
when delivered to the job site for compliance with Subsection 607.03.23 C) of the 
Standard Specification.  Field cleaning and painting shall be done in accordance 
with Part "D and E" of this Specification. 
 
Generally, the presence of the shop inspector's stamp indicates that the paint 
meets the specifications.  However, occasionally, steel will get shipped that 
differs significantly from the specification requirements.  In this case, the 
presence of a shop inspector's stamp on the steel does not automatically mean that 
the Project Engineer has to accept the steel as delivered to the project. The field 
inspection, prior to erection, should be critical and thorough since it will be the 
last opportunity for anyone to really take a close look at the steel. The project 
contractor bears full responsibility for all work, including the first coat of paint 
done in the shop. 
 
All cleaning and painting of a new bridge must proceed in an orderly fashion with 
each operation, whether it be cleaning or individual paint coats, being completed 
by bays, sections, or other readily identifiable sections of the structure before 
commencing with the next operation. 

 
.1470 Maintenance Cleaning and Painting Steel Bridges - The cleaning and painting 

of existing steel bridges shall be done in accordance with Section 614 of the 
Standard Specifications and applicable plan and proposal notes. 

 
63-08.1500 SIGNING, LIGHTING, SIGNALS  
 

.1510 Permanent Signing - Signing Contracts shall be done in accordance with Section 
715 of the Standard Specifications, the MUTCD, KYTC standard drawings, and 
the plans.  All sign trusses, posts, panels, sheets, reflective material and messages 
should be thoroughly inspected prior to erection. All members should be verified 
for size, thickness, size of weld, proper galvanizing and etc.  Mill Test reports will 
be approved by Project Engineer.  Shop drawings must be submitted to the 
Division of Traffic for sign message and post details.  The Division of Bridges 
reviews sign truss shop drawings.  

  
 The location of all signs should be checked by the Project Engineer when they are 

staked to ensure that the sign is clearly visible and that clear zone requirements 
are met.  Standard beam supports that are set into concrete bases must be behind 
guardrail or beyond the clear zone from edge of pavement.  The break-away beam 
supports are required for all signs that are unprotected by guardrail or barrier wall 
and within the clear zone.  It is very important that all break-away components be 
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installed exactly according to the plans so that the sign will yield when impacted 
by a vehicle but will not yield from wind loads below the design wind speed.  The 
correct bolt torque is critical to the break-away connection functioning correctly. 

   
Signs that must be covered to prevent conveying the incorrect message must 
follow the manufacturer's recommendation for covering material.  If signs must 
be covered a long time, then they should not be installed until near the time that 
the road is ready to be opened to traffic because many materials used to cover a 
sign will damage its reflectivity. 

 
 

.1520 Lighting - Roadway lighting must be constructed in accordance to the plans and 
Section 716 of the Standard Specifications.  Lighting projects require close 
coordination between the Division of Traffic, the District Traffic Engineer, the 
Project Engineer and the Contractor.  Any questions about pole placement, 
splicing, etc. should be answered with coordination from the Division of 
Traffic.  

 
 The light standards or poles, break-away transformer bases, luminaries, control 

cabinet; conduit, fuse connections, photoelectric switches, junction boxes and etc. 
are approved by brochures, shop drawings or catalog cuts.  Five sets of drawings 
etc. for the materials that the contractor proposes to use are submitted by the 
Project Engineer to Central Office Construction.  The Division of Construction 
will submit as necessary to the Division of Traffic and/or Planning for approval.  
The Project Engineer is responsible to see that the materials installed are the same 
as approved.  Section 834 of the Standard Specifications should be referred to for 
material requirements.  The catalog and model numbers, power ratings, etc. 
should be closely checked for compliance.  Generally, anchor bolts and 
connecting bolts are the only materials that require mill test reports for acceptance 
on lighting work.  The inspector should pay particular attention to the 
construction of concrete bases and ensure that the anchor bolt patterns 
match the transformer base bolt pattern.  The following is minimum 
inspectors check list. 

 
1. Concrete pole bases - correct size, rebar cage, anchor bolt size and pattern, 

anchor bolt nuts all tight, projection above ground, anchor bolt test reports, 
leveling nuts if required, grouting between transformer base and concrete 
base if required, shims (if required) galvanized.  It is critical that ground 
rods be installed according to plan. 

2. Light Pole Standards - plumb, clean and unmarred finish, pole caps, correct 
height pole, and length of arm, correct wattage luminaire, pole arm and 
luminaire are the same model as approved; correct size fuse in fused 
connector in base, transformer base grounded, spare conduits are installed as 
indicated in the plans and notes, and make sure that pole hardware is 
installed according to manufactures recommendations (for example, 
clevis hook is placed the appropriate distance from the winch in high 
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mast poles).  

3. Service Pole and Control Cabinet - Ensure correct size pole and cabinet, 
ground rod, lighting arrester, photoelectric switch, cabinet is aluminum or 
galvanized finish as required and good finish, no rusting of hardware, 
correct switches and controls in cabinet, circuits are numbered correctly, all 
wires are identified with appropriate labeling, project inspected by power 
company and state inspector of State Fire Marshall's Office. 

4. Conduit, Wires, Trenching and Junction Boxes - The conduit, wires and 
junction boxes must be the size and type specified and approved.  All wire 
should be identified by labels at all locations the wire is visible, such as 
junction boxes, poles, and cabinets.  Splicing should only be allowed at 
locations specified on the plans.  The trenches should be properly 
backfilled (pay particular attention to the size and type of backfill) to 
original ground elevation, graded and seeding restored. 

 
.1530 Signalization - Traffic signalization projects require close coordination between 

the Division of Traffic, the District Traffic Engineer, the Project Engineer and the 
Contractor.  Any questions about pole placement, splicing, etc. should be 
answered with coordination from the Division of Traffic.  Splicing should 
only be allowed at locations specified on the plans.  The contract will provide 
details for the number and location of signals, support poles, and traffic loop 
sensors and controllers.  

 
The contractor will be required to submit 5 sets of catalog cuts and drawings for 
the materials that are proposed to be used to the Project Engineer for submission 
to Central Office Division of Construction who will pass along to the appropriate 
Division for approval.  Section 835 of the Standard Specifications should be 
referred to for material requirements.  The contractor must indicate which model 
of a particular product is proposed, because there are numerous models listed on 
submitted literature.  The Project Engineer should verify that all materials 
provided are the ones that were approved for use.  
 
The Project Engineer should be sure the vertical clearance to all signals meet the 
contract requirements and that all strain poles, control cabinets, hardware and etc. 
are rust proof and are the type required and unmarred.  All wires should have drip 
loops as specified.  Signal heads must be properly located and oriented to match 
approaching traffic alignment.  Whenever possible, poles should be placed behind 
guardrail or beyond the clear zone from edge of pavement. 
 
Please refer to the previous section on Lighting (.1520) for the inspectors 
minimum checklist for inspection for all items that apply. 
 
The project must be inspected and approved by Central Office and District Traffic 
for conformance to the specifications, drawings, and plans.  It should be properly 
dressed and restored before calling the job complete. 
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63-08.1600 Precast or Prefabrications Culverts  

     
    See Exhibits 63-8-57 and 64-8-58   
 

.1610 Precast 3-Sided Culverts - These types of culverts have gained in popularity due 
to the ease and, more importantly, the speed of construction.  This is especially 
evident in road closure situations.  These culverts are cast generally in 8 ft 
sections and placed on strip concrete footings.  These culverts are considered to 
be soil interactive meaning that the shape of the culvert, which tends toward an 
arch, allows the soil forces to place the walls in compression similarly to a dried 
laid stone arch. 

 
Approved systems include: Con Span, Bebo, Hyspan, and Omega culverts.  The 
Division of Material maintains a list of approved producers and facilities. 

 
The project engineer should be aware that the Cabinet does not consider these 
types of structures as an equal alternate to cast-in-place culverts.  It is true that 
precasting lends itself to higher quality of the product, but the assembled culvert 
has joints, lift holes, a potential for differential settlement and possibly different 
stream flow characteristics.  If the contractor wishes to change out a cast-in-place 
culvert for a precast, he needs to negotiate with the project engineer the details (to 
include a reduction in price) for the change.  Central Office, Division of 
Construction will have final approval. 

 
The proposal or plans may have come from different Divisions of the Cabinet.  As 
such pertinent information such as geotechnical or water flow may not be 
included.  It is the contractor’s responsibility to provide assurance to the Cabinet 
that the system will meet site conditions.  In particularly, the Division of Highway 
Design will put out plans with a generic structure, giving the contractor the 
freedom to choose among several alternates, but what is chosen must meet site 
requirements. 

 
Prior to the contractor submitting shop drawings, it is very important that the 
Project Engineer check existing site conditions, stream alignment, and existing 
roadway grades, especially once the new structure is staked, against the plans or 
proposal to determine if the new structure will be in general alignment with on 
site conditions.  Several factors such as the age of the design plans/proposal, 
improper staking, new roadway repairs, stream scour, etc. can change the 
conditions anticipated by the designers and must be addressed, before work 
begins, by the Cabinet.  Of primary importance are the stream or rock elevations 
and the roadway elevations.  These culverts have a very definitive amount of fill 
height that must be met and the criteria for that height will very on the type of 
culvert.  One of the more prevalent problems found is installing the culvert then 
finding that additional fill or cover is needed leading to costly grade adjustments. 

 
Before excavating, a survey of the excavation site and examination of the plans 
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should be made for location of existing utilities by both the Contractor and the 
Project Engineer.  Utility companies should be contacted to provide the 
Contractor with elevations and precise locations regarding their installations.  The 
Project Engineer or Inspector should check to be sure the Contractor is aware of 
the “Before-You-Dig” (BUD) service and its advantages in location of 
underground utilities.  Each utility company should be requested to furnish the 
Contractor elevation, location, and any other pertinent information they may have 
on utilities near the work. 

 
Generally the contractor will begin work on the excavation (generally the LS of 
Foundation Prep) and placing the concrete strip footings while the producer 
works toward precasting and delivering the units.  This makes it imperative that 
consideration is given to the timely delivery of submittals which should include: 
design, shop drawings, placement, backfill requirements, and a letter confirming 
existing site conditions meet system requirements.  These will be reviewed and 
given approval by the Central Office Division of Construction who will distribute 
the approvals to the appropriate agencies. 

 
The Division of Materials will conduct plant inspections during fabrication and 
provide feedback to the Division of Construction of fabricating problems and 
delivery times.  The project inspector shall look for the appropriate KY Oval on 
all units delivered signifying acceptance material wise. 

 
The units can be erected by the contractor generally in just a few hours.  Thus it 
would be beneficial for all to work out the details of the placement to include: 
access for trucks, crane location, manipulation of units to an upright position, 
placement grade and alignment, and shimming of units.  Project inspectors should 
inspect the units on the truck as they are delivered for cracks, spalls, chipped 
corners, and the KY Oval.  Do not allow offload of a unit if a problem is found. 

 
Once the culvert has been erected, the culverts joints shall be sealed per the 
manufactures specifications, the keyway where the unit rests shall be grouted with 
a non shrink grout, and all holes for erection or shipping be filled with grout. 

 
No field modification of these culverts will be allowed to include cutting or 
drilling to accommodate misfits, utilities, or pipe drainage.  This should have 
been planned for and detailed in the shop drawings. 

 
Backfilling of the culvert should proceed per the requirements laid out in the 
approved drawings.  Since this is a soil interaction structure, backfilling is very 
critical and generally proceeds with a well graded material in equal lifts on either 
side of the structure.  The contractor generally will use stone instead of soil in that 
fill requirements are easier to achieve.  The Cabinet may stipulate stone or even 
flowable fill as an assurance against future settlement over the structure.  Do not 
allow equipment to cross the culvert until the fill over the culvert has been placed. 
 The culvert is not designed to resist loading without adequate backfill. 
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Miscellaneous work, such as weep holes, erosion control, etc. should be 
completed per specifications and other criteria of this manual. 

 
.1620 Metal Arch Culverts - These types of culverts have gained in popularity due to 

the ease and, more importantly, the speed of construction similar to the 3-Sided 
Precast culvers.  These culverts are furnished as either aluminum or steel plate 
and may include a concrete flow line or an asphalt coating.  These culverts are 
considered to be soil interactive meaning that the shape of the culvert, which 
tends toward an arch, allows the soil forces to place the walls in compression 
similarly to a corrugated pipe. 

 
 Special Note 9V – for Aluminum and Steel Structural Plate Box Culvert applies. 

 
Approved systems include: Contech Construction Products and Lane Metal 
Company.  The Division of Material maintains a list of approved producers and 
facilities. 

 
The proposal or plans may have come from different Divisions of the Cabinet.  As 
such pertinent information such as geotechnical or water flow may not be 
included.  It is the contractor’s responsibility to provide assurance to the Cabinet 
that the system will meet site conditions.   

 
Prior to the contractor submitting shop drawings, it is very important that the 
Project Engineer check existing site conditions, stream alignment, and existing 
roadway grades, especially once the new structure is staked, against the plans or 
proposal to determine if the new structure will be in general alignment with on 
site conditions.  Several factors such as the age of the design plans/proposal, 
improper staking, new roadway repairs, stream scour, etc. can change the 
conditions anticipated by the designers and must be addressed, before work 
begins, by the Cabinet.  Of primary importance are the stream or rock elevations 
and the roadway elevations.  These culverts have a very definitive amount of fill 
height that must be met and the criteria for that height will very on the type of 
culvert.  One of the more prevalent problems found is installing the culvert then 
finding that additional fill or cover is needed leading to costly grade adjustments. 

 
Before excavating, a survey of the excavation site and examination of the plans 
should be made for location of existing utilities by both the Contractor and the 
Project Engineer.  Utility companies should be contacted to provide the 
Contractor with elevations and precise locations regarding their installations.  The 
Project Engineer or Inspector should check to be sure the Contractor is aware of 
the “Before-You-Dig” (BUD) service and its advantages in location of 
underground utilities.  Each utility company should be requested to furnish the 
Contractor elevation, location, and any other pertinent information they may have 
on utilities near the work. 
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Generally the contractor will begin work on the excavation (generally the LS of 
Foundation Prep) and placing bedding while the producer works toward 
fabricating and delivery.  This makes it imperative that consideration is given to 
the timely delivery of submittals which should include: design, shop drawings, 
placement, backfill requirements, and a letter confirming existing site conditions 
meet system requirements.  These will be reviewed and given approval by the 
Central Office Division of Construction who will distribute the approvals to the 
appropriate agencies. 

 
The sections can be assembled and erected by the contractor generally in just a 
few hours. Thus it would be beneficial for all to work out the details of the 
placement to include: lifting supports, crane location, and placement grade and 
alignment. 

  
No field modification of these culverts will be allowed to include cutting or 
drilling to accommodate misfits, utilities, or pipe drainage.  This should have 
been planned for and detailed in the shop drawings. 

 
Backfilling of the culvert should proceed per the requirements laid out in the 
approved drawings.  Since this is a soil interaction structure, backfilling is very 
critical and generally proceeds with a well graded material in equal lifts on either 
side of the structure.  The contractor generally will use stone instead of soil in that 
fill requirements are easier to achieve.  The Cabinet may stipulate stone or even 
flowable fill as an assurance against future settlement over the structure.  Do not 
allow equipment to cross the culvert until the fill over the culvert has been placed. 
 The culvert is not designed to resist loading without adequate backfill. 

 
Miscellaneous work, such as stone for outlets, erosion control, etc. should be 
completed per specifications and other criteria of this manual. 
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